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The proper design of ‘the specialized clothing which
the flying personnel of the U.S. Army must wear, the pro-
tective equipment which they must use, and the workspace
within which they must function yvequires & knowledge of the

v body dimersions of these men. he present day Army fliers
make up a group of men characte:rized by relatively new
patterns of age, educational level, and training. As such,

. these men constitute a gro-p whuse anthropouwetric charac-
teristcics have not been previgusly documented. The present
ztudy was desiyned to provide this documeatation.

The scudy reported herein was carried out by the
Anthropclagy Research Projeci; Yellow Springs, Ohio under
contract JAAG 17-70-C~-0055 with the .S. Army Natick Labor-~
atories, Natick, Massachusetts. Mr. ©dmund Churchill acted
as seniovr investigator for the Anthropolcgy Reszarch Project
and Mr. Robert M. White as Prcject Officer fcr the U.S. Army
Natick Lakoratories.
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$ ABSTRACT
£
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I

This report describes an anthropometric survey of
U.S. Army aviators conducted at Fort Rucker, Alabama in 1970.
Data for &5 body-size measurements and for several variables
describing the socio-military background of the survey sub-
jects were gathered on a sample of 1482 flying personnel.
. Statistical summaries are presented for each measurement for
the entire sample and for five subseries: enlisted men (crew

5 1040 FA R JEXRE i wmy o me

: chiefs, mechanics, door gunners), warrant officer and warrant
i, officer candilate trainees, warrant officer rated pilots,

3 commigssioned trainees, and commissioned pilots. Summary

: statistics and percentiles for 80 anthropometric indices

4 and for some 73 anthropometric variables computed from the

: measured dimensions are given, as is the correlation matrix

3 for the measured variables and age.
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INTRODUCI'ION

This report describes and summarizes the results
of an anthropometric survey of approximately fifteen hundred
flying personnel of the United States Army. The survey was
conducted during the first three months of 1970 &at Fort
Rucker, Alabama, a major training base for helicopter pilots
and other Army fliers.

U0 A A, N IR

. The initial chapter of this report, The Survey,
notes the reasons for conducting the survey and descri%es
the organization of the survev group, the selectiop of the
measurements to be made, the selection of the sample, and
the manner in which the survey was conducted in the field.
The second chapter, Statistical and Computational Proce-~
dures, Gescribes the statistics that are subsequently re-
ported and outlines the compvtational procedures used in
the calculation of these statistics.
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The third chapter, The Sample, describes the group
of men measured in terms of a nuinter of backgrcund varia-
bles: rank, military assignment, place ¢t birth, education,
handedness, whether they wear glasses, and whether they are
rated parachutists. The flight experiences of the rated
and trainee pilots in both rotary and £ixed wing craft are
summarized here.

Chapter four, The Visual Indev, .ountains a set of
line drawings, designed to rnvz..we & visual index of the
sev wo 3% 2izcoot Liavurements. The following chapter,
Variable Descriptions 2nd Statistics, contains the hasic
anthropometric cortent of this report. Thers each meas~
urement is deccribed by a brief verkal description, hy a
line drawing, and by a photograph, and the daza for the
aeasurement presented in a set of summary gtatistics, a
£requency table, and a frequency graph.

The sixth chapter, The Subseries Datz, constitutes

a recognition that neither the UTS. Army fiying personnel
. nor the sample of these men who were studied is homogensous
in terms of age, military assignment, and educational back-
ground, and that differences in these factors may be reflieci-
ed in differences in bcdy size. Five lkaszic subseries are
recognized in this chapter: enlisted men, pilot trainees
who were warrant offirner candidates or warrant officerxs,
pilot trainees who were commissioned oifficers, rated pilcts
with warrants, and rated pilots with commissions. Thege
five groups are contrasted in terms of the backgrounz vavia-
bles, and in terms of weight, stature, sitting height,
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chest circumference, ponderal index, and subscapular skin-
fold thickness. Abbreviated summaries are given for all
antaropometric variables for esach group.
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Chapter seven, Computed Variables and Indices,
inclules statistical summaries and percertile values for

about cne hundred and fifty variables and indices computed
from the measurement data.

e

The final chapter, The Correlation Coefficients,
provides information on the simultaneous variation of pairs
of the

12 measurement variables in the forn of the 86 x %7

intercerrelation matrix for age and the anthrorrl.ectric
variables,

The final pages of thez —Zeport include a cepy of
the survey blank (Appendix ,, an anatomical glossary
(Appeundin B), and an l.dex.
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THE SURVEY: Description and Methodology

Purpose of the Survey

Reliable, ur -to-date anthropometriz data are essen-
tial for the propzr sizing and tariffing of clothing and
versonal protective equipment. Such data are needed also
as guides to the effective design of equipment and for the
layout of efficient work stations. The current widespread
utilization of rotary wing aircraft in the Army and the
changes in the selection criteria for Army pilots which
this utilization has engendered has cenerated a relatively
new, broad user population for whom anthropometric data
are either incomplete or non-existent.

L R e i
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Earlier anthropometric studies of Army fliers consist
primarily of a survey conducted by White in 1959 and one
conducted by Schane and his associates in 1968. White's
survey of 500 Army aviators is somewhat dated; it substan-
tialiy predates the adoption by the Army cf its current
selection procedures and criteria. In addition, the men in
White's sample were; on the average, nearly five years older
when measured than were the members cf the present sample.
White's subjects were, thus, born about 16 years, or about
a generation, earlier than the present sample. Schane's
study, while based on a sample largely contemporaneous with
the present one (1640 warrant officer candidates undergoing
flight training), was limited to nine body measurements.
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The work described in this report was undertaken to
fill the clear need for current and relatively complete cata
describing the distribution and variability of the body size

: of U.S. Army flying personnel, particularly those assigned
i to rotary wing duty.

G

Survey Procedure

It g o gt

The anthropometric survey wag carried out as a
joint activity of several individuals and organizations.,

. Mr. Robert M. White served as the project cfficer and acted
as liaison officer between the contractor staff and the Aero-
medical Laboratory at Fort Rucker. Drs. J. T. McConville
and L. L. Lauvbach of the Anthropoiogy Research Prcject had
the responsibility for the technical organizatic . and for
the team traicing. Dr. Laubach provided supervision of
the survey team in the field and had major responsibility

Wbl e e T
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for the day-to-day conduct of the survey. Capt. Robert
Frank acted as project cfficer at Fort Rucker and super-
vised the field arrangements and scheduling of subjects.

To make a somewhat lengthy list of measurements
each subject with minimum interxuptions of his regular
duties a team of eight men was recruited to gs&rve as maas-~
urers and recorders. The measvrers were an Anticch Colilege
faculty member and seven students, These men warg inten-
sively trained in the specific measurirg techniques befoxe
leaving for the field. The members of the measuring team
were paired to form four measuring teams and trained o
serve both as measurer and recorder. 1In the field the
members of =2ach pair alternated, as they ciicse, between
the two roles for which they were trained. The list of
dimensions to be measured was divided into four sers; 2ach
measuring-recording team was responsible for a singls se%.
The dimensions assigned to a particular staticn and a par-
ticular measuring team were those which were easiest to
measure in seguence, requiring the minimum of picking up
and laying down of instruments,. and which reguired essss-
tially the same processing time per subject. The zejuence
and their assignment to the measuring stations are indicai-
ed on the survey data sheet f(Appendix A).

on

The survey blank was designed to facilivate tvane
scribing of the data into punch cards as well as for case of
recording the data and their subsequent locaticn. Variables
were numbered and their location on a punched deqk indigat~
ed. The blanks were printed on carbonless ‘¢azbon paper’

to provide two copies of trne completed Zorm. Tha existence
of two copies of the form facilitated shipment of data from
the field for early processing and assured that the ¢ontyact-
or and the pioject officer would both have original Jdata
recoras.

A place on the form was provided to recerd =zocisn-~
military background information which would aid in dascribk-~
ing the sample ard in selecting from it series 2f men rep-~
rssentative of various military subgroups. In additien,
the data blank was designed to accommodate Yemarks by the
subjects as to the fit, comfort, and adeéguacy of th

S m‘c PRI T N

SR RNt 4@

engineering design of their personal protective Sguidhent
and crew stations.

After a week of intensive training in Shic the meas-
uring team moved to Fort Ruacker, 2isbama. The survey was
carried out between January 19 and Harch 13, 1370. The
subjects to be measured were scheduled to arrive at ths
measuring facility in small groups. They warz than briefed
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by the liason officer as to rhe nature and conduct of the
survey and asked ‘o provide the background information and
any remarks conceraing their personal eguipment and crev -
stations. The subjects were then instructed to disrobe to -
their underpants and proceed to any one of the four measur-

ing stations. In addition to being measured at each station,

each subjest was photographed in a standardized pose.

e
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Selection of Body Dimensiong

Tae human body can be measured in a«n infinite number

of ways. The initial task in preparing to conduct an .
anthropometric survey is not to determine what body dimen- i
sicns can be measured but what dimensions should be measurea.
Bach user of anthropometric data has a list of body dimei-
sions that he considers essential for the solution to nis
particular problems. The list of any one user rareliy coin- .
cides with the list favored by another. The selaction of -
dimensions to ke incluued in a major bodv size survey is, z
therefore, a compromise between the total number of dimen- -
sions that the users of the data would like to see measvrved :
and the number of dimensions that can effectively be measursd ’
with the resources availables., Fox this survey some eichty-~ -
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% five bocdy dimensions were chosen for r .suremeri as heing )
z the most vseful ones which could be obtained in the time for
= which eich subject would be available. The dimensions in- .
e cluded weight, skinfold thickness at four sites, fwenty-one
= f pody h« ights and lengths, nine body brzaaths and depths,
£ I sixteen Yody girths. and eight bedy surface distances. In )
£ F addition, there were some I.fteen dimensions of the head .and .
& I face, four dimensions uf the hand, and s¢ven dimensions of T
.= the f:et, A complete listing of the dimensions measured in -
& % the gurvay is given in Appendix A, The Data Sheet; and the )
K z 34 : A = P2 3 s S il S e e o Py .
- H Simensisnz sre ijilustrated in the Visual Index {(pp 28-44:. b
N = . . S Pt eaiii ot s S - =
e = The Data Sheei alsc imalcates Zhe poyschal background infore -
e = mELidn solicited from sagh sulject. )
B % :
E = Z
= L The Tzaining Manual :
Ej i;-, = * =3 - B . . :
= £° Rftsr the fimensions to be measulred werz s2lecist i
= = & krzining manual was prepaved whichk sutlinad in 2ztail the -
= = manner in which ithe measursmenis ware to bs mads. The follow- z
£ £ ing is an sxample of the &yps of :demcripticr incorpeorasisg B
- = ir30 the manuai £oF Sach of the duimensions: 5
= =
=
£ =
= Z
E E
= Z
E =
B 3 :
E = =
== 5
E = p
& s N
=
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Stathre-lautrument: Anthrcpometes

“csxtxon of Subjzect: The subjeel standy erect
with teet together as close s in comfortable
and wsight distributed cqualiy over buth fect,
The head is in the I'rankfort plane with the
eyes diracted forward. The subject remains

in this pouition while the medasurement iu
being itaken.
P

KA

Al
)

W

bt‘l . -
ag;tzaﬁ ol Bcusurenr: The mecacurey vidnds at .
thi subdecris icft side.

The anihropometcr is heid and Lalanced

) ical position behind the subieci. The

i : MeSESUrar locateq the verzex (highest polnt} of
the head and slides the moving arm of the anttiro-
pomgter. down to rast there, The haip texture 1is
taken into cemsideraticn, and sufficient pressuve
is used To bring the horizontal arm of the anthro-
rometer firmiy to the level of the vertex. The

: S anthropomer«r is carcfully removed i{ron the subject
and read with the eyes on the level of ‘he reading,

RN RO

e

Measuring instruments and Technigues

Tha instruments used in thie study were the follow~

7 ing: i

= Anthropometer, Siber Hegner #101

=2 ] Siiding C zliper, Sib2r Hegner #104
— Spreading Caliper,; Sibexr Hegner #16G6
g? Calipexr Gzuge, Siber Hegner $218
S Steel Tapes, Lufkin

g;, Lange Skinfcld Caliper

i

Ecotbaard and blogk
%eéﬁboa ¥4 ang block

o Tatle measuring board
Wall measuring bhoaxd
Ecales

\

S‘\\‘\W AN

A

|
y

The anthropemeter of 2 new, lightweight design iz

iilustirated in the photoagraph for giature, variable 3.
= The botios half js Jdetachablie toe foxm the instrument which
was uszS for measuring heigiats on the lowar part: of the
body {ze& the phctogxap% for calf height, variable 9).

The detachned vpper half of the anthropometer forms$ a body
4¢¢;er to measure breadths, depths, ang segment lengths
{see, “or exauple, the photagraph fer shoulder-elbow length,
variakiz 18j). The smaller sliding and spraading calipers

W
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- are used primarily for measuring dimensions of the head and
face, hands, and feet {such as elbow breadth, variacle 30,
and head length, variable 57}.

The steel tape used rfor body circumferences (shoul-
der nircumference, variable 34, for example) and the Lange
skinfold calipers (used for variables 83-3S) are other tra-

ke ditional anthropometric instruments.

A number of special measuring instruments were used
. to gpeed the neasuring of subjects while maintaining accu-
racy. The headboard, with which variables 66-7]1 were meas~
ured, is used to locate points on the head and face as rec-
tangular coc-ordinates or as simple linear distances from
the back or top of the .aead. The fovtboard and blerl permit
the rapid measuring of various length and breadtl dimensions
of the foot (variables 76-73). The table arZ wall mounted
scales prxovide a method for rapidly obtaining certain work
spal® dimensions. These scales consist of sheets of milii-~
meter graph paper covered with clear acetate mounted with
the origin of the scale at 4 table edge (as for buttock-
popliteal length, variable 20), or at the table surface
{vertical arm reach, sitting, variable 24), or at the cor-
nexr of the wall (functicnal reach, variable 23},

Landmarks

A numrer of landmarks were drawn on each subject to
serve as reference points for the measurers. The type of
landmarks uwsed were these which indicate 1) kbony reference
points, 2) specific area of soft tissue, and 3) points of
importance in garment or personal protective equipment
construction. The definitions of the landmarks used are
given below:¥*

Acromial, Right. The most lateral margin of
the right acromial prccess as determined by palpation.
Biceps, Right. The point of maximum anterior
protuberance of the strongly contracted biceps brachii
muscle as determined by visual inspection.
Calf, Medial. The level of the maximum circum-
ference of the right calf as determined by measurement.,
Cervicale., The tip of the spinous process of
‘- the seventh cervical vertebra as determined by palpation.

# . . s s
The Glossarv, Appendix B, contains cefiniticns of a
number of the anatomical terms used here,
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Deltoid, Right. The most lateral protrusion
of the right deltoid muscle as determined by visual
inspection,

Glabeila. Tie most anterior point in the mid-
sagittal pizne on the forehead between the eyebrows
as determined by palpation and visual inspection.

Instep ‘fhroazt. The anterior juncture of the
ankle with the right foot as determined by palpation
and visuval inspection,

Menton. R point in the midsagittal plane on
the curvature >f the lowser jaw approximately 45° :
from the vertical as determined by palpation and
visual inspection.

Metatarsal piialangeal joint I. The distal
junction o the lst metatarsal with its phalanx as
determined by palpation.

Midaxillary, Fight and left. A vertical line
originating from the center of the axillary (armpit)
space as determined by visual inspection.

Midshoulder. A point on the upper surface
of the rignt shoulder midway between the lateral
neck and acromial as determired by measurement.

Neck, Right Lateral. rhe surface junctare
of thz neck witn the shoulder as determined Ly
visual inspection.

Patella Top. The superior edge of the knee
cap as deatermined by palpation.

Scyve Points, Right Anterior, Right and Left
Posterior. Points con the axillary skinfolds at
the inferior level of the axilla. The inferior
level of the axilla is determined by placing a
horizontali straight edge as high as possible into
the 3xilla without compression of the soft tissue.

Sucvrasternale. The lowest point of the
iugular notch on the starnum as determined by
palpation.

Trxagion, Right and Left. The deepest point
of the notch just above the tragus of each ear as
determined by visual inspection.

Waist, Iliac Crest. The level just superior
te the iliac crest in the right midaxillary plane
as determined by palpation.,

Waist, Posteriox. The level of omphalion
as projacted to the back by visual inspection.

Wrist, Right. The most distal level of
the ulnar styicid as determined by palpation,

Othear landmarks used in the measur=ments of the

body but which were not wmarked are as follows:
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_ Dactylion, Rigint, The most distal tip of the
third digit of the right hand, .

External Canthus, Right, Ths external torner
or angle formed by zhe juncture of the upper and
lower eye 1lid.

Gluteal Furrow. Right, The skin crease formed
on the back of the thigh at itu juncture with the
buttock.

Olecranon, Picht. 7The proximal end ¢f the ulna
bone of the forearm. :

Omphalion, The center point of the navel,

Byorasaie. The most antevior tip of the nose.

Seilion (Nasal Root Depxession). The point
of maximum Incdentation where the bridge of the nose
meets the forehead,

Thelion. Tha right nipple.

Vertex. The top of the head.,

Body Positions

The technique of measuring each body dimension is
described aleng with the related statistical summaries in
Chapter V. It is desirable, however, to describe here
what is meant by the phrases ‘'subject stands' and ‘subject
sits erect' which are so often usaed in these descriptions.
The purpose of a rather standardized subject posture is
an attempt %o assure that the variaunce found in boly s.ze
within a group is truly that of veriaticns in body size
and not a cumpounding of this variance with 8ifferences
in nody posture. For many of the measuremants, each sub~
ject was asked to stand erxect, wicth his weight evenly
distributed on both feet, his hsels together as much as
posaible, his legs and trunk straight withour stiZfness.
and his head erect with the line of visisn parzilel to
the plane of tae floor. Hia arms wexz g janyg siraight
but locsely at his sides with the palas cf the hands
alongside of, but not touching, his thichz. 7The posture
the subjects were ashed $o agsume is gimilar to that of
the position of militaxy attention bLui withsut tb. stiff-
ness and hbracing which is often agsociases witn it.

‘¥
A
-
[o4
-
i~
-

For the positicon of 5itiing exsct the subject sits
on a cushionless fiat surface, fe2t on an adjustanle foot

rest zc that the kneas 3re flexed to 897, the long axes
Qf tho thighs are parallel, 7The cruak is erest without
stiffness, the hesd aiso wiéect with ¥ha path of vision
parallel wich the plane of the {icoy, Thée ysper arms arxe
hanging lossely 2t the side with elbow flaxed 309 and
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hands straight. Deviations from the standardized poses will
be indlcated on the individual descriptions which accompany
the bagic dats summaries.

3election of the Sample

The population which zhe survey was designed to
describe was perceived as consisting of s8vexral gruups:
enlistec men, warrant officexs, and commissionad officers,
on the one hand, and crew chicils, mechanlss, gunnerh, pilot .
traireas, and rated pilsts {‘Army Plicts’; ‘'Senisy Pilots',
ardé 'Mas:er Pilots’) on thg othizr. An effert was made to
cbrain samples adeguately lzzge IoF atatistivsl stabilizy
for each of %the major group® 1:2ted. :
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Chapter II
STATISTICAL ANALYSIS AND COMPUTATIONAL PROCEDURES

Statistical Analysis

The statistical measures selected to summarize the
survey data in this report weie chosen as being the ones
which we hope would provide most potential users of the
data with the maximuw of useful information. In the main,
they are statistics which have become traditional in anthro-
pometric reports prepared by the U.S. Army and the U.S. Air
Force.

Briefly described, these statistics a.e:

The arithmetic mean. This is the most common of
the averages and iz computed as the sum of the values divid-
ed by the number of values., It is usually designated as
M, %, or u. Any one of these symbols may be subscripted
when several variables are considered simultansously.

The median. A second average, the median, desig-
nates the vaiue cf the "person-in-the-middle". If all the
subjects in this survey had heen lined up in order from the
shortest to the tallest, the height of the subject in the
middle of the line would be the median height. The defini-
tion of the median is the same as that of the 50th percent-
ile -~ half of the data being smaller than the median and
haif being larger. The value of the median is to be found
at the middle of the percentiie tables.

The median and the arithemtic ‘'rean have approximatzly
the same values for most of the data gathered in this survey;
for these data the guestion of whether one or the other is
the kotier average is hardly important. Even for those var-
iables such as weight and the skinfolds, for which the dif-

ferences ave largest, the differences are not substantial.®

2iffarences between the arithmetic mean andé the medien
1} usually indicate a deviation from symmetry i= ths
frequency distribution. When a distribution of values
is symmeitric all messures of central tendency ceincide.
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The standard deviaiicn. The standard deviation is
the basic measure of variabiiity. If most of a set of data
cluster close to their wmesn value, the ctandard deviation

i1l be small. If, on the cther hand, many of the data &cre
either much smaller or much larsger than the mean, the stand-
ard deviation will be large. By definition, tne standard
deviation is the sguare root of the average (i.e., arith-
metic mean) of the squared deviaticns from the mean value.
In formula, the standard deviation eguals

ap = /I (x-R) ¢/N

where I is the summation cperator, x represents the individ-
ual values; X their arithmetic mean, and N the number of
valucs.

A useful way cof conceptuvalizing the stundard devia-
tion is to consider the iddle two-thirds cf a set of data
such as the values of stiture. The smallest value in this
middie two-thirds will be about one standard deviatvion below
the mean valus and the largest value in this set will be
roughly equal to the mean value plus nne stardard deviation.
Similarly, the middle 95 percent of the data w.ll hav: valves
ranging from approximately twc s*andard deviations below tae
mean to iwo standarsd deviations ebove i%. Almost all of
them will fall within the range from three standard docviz-
tions belcw the mean to three standard deviations above ic.

The standard deviation is uszually designated by So
or 0, Like the symbols for the mean, any cne of these
symbols may be subscripted when zeveral variables are being
considered at the same tine.

The coeffic¢ient of variztion. This statistic is
& restatement of the stancard deviation as a percent of the
mean, and it is usually deroted by the letter V. Thus,

Vv =~ 109 Sb/X .

The relationsh.ps which wvere noted for the standard devis-
tion have equ..oient foxms in terms of V. Thus, about two-
thixrds of a set of data will lie between (1G0-V}3 and
{1004V} of the mean, é&bout 95 percent will lie fatween
(100-2V})% and {300+2V)% of the mean., Rarsly will values
lie outside of from {(100-3¥}% to (100+3V)% of *he mean.

For many anthrophretziec variables, the coeefficient
of variation varies within .. much navxower ranga2 than does
the standazd deviation., Tho value of V is often associated
with the g=neral aratomice! nature of the variable involved.
Long bone lengths {major heicats, hand lerncth, and so forthj




tend to have coefficients of variation in the 3.5% to 5%
range; fleshy circumferences have ones which range from 6%
to 10%, and thcse for the skinfolds are mostly in the 30%
to 40% range.

The percentiles. This group of statistics belongs
to a class of measures designated as "measures of order or
- pusition”. These measures can be thcught of as being ob-
vained by arranging the data in order from the smallest
value to the laragest one and then okserving the value of
. the datum which lies at a specified position in the array.

Perhaps the most useful of these statistics are the
percentiles. The 99 percentiles - ranging from the ist to
the 9%th ~ are the values at the poin%ts which separate
consecutive blocks or units of 1% cf the data in thre ordered
array. The fizst percentile is the value which sevarates
the smallest % of the data from the 99% of the duta with
largsr vaiues; the second percentile separates the small~
est 2% from the lavger 98% and sc on.

R TR AWEE I EIBIROANTS - " s AT Y T 3 R S A

Twentv-five of thege percentiles: the l¢t, 2nd, Jrd,
5th, 10th, 15th, 20th. 25th, 30th, 35th, 40th, 45th, 50th,

: 55th, 60th, €5th, 70th, 75t¢h, 80th, &5th, 94th, 9Zth, %7th,
98th, and 93th were computed for each anthropometric varia-
ble.

i) [y VEAOSENY

The percentiles differ f£rom the other statistics
used in this report in that there usually is .sot a value
3 and, especially, not a uaique value satisfyinn the exact
H definition of the percentiles. Any method of computation
3 of the percentiles will, of necessity, require some com-
Y promise with the definition, and the method of computation
becomes the de factw definition. The method used here is
described in detail several paragraphs later in the repcrt.

i it pidui i R i e e A

Veta I - a measure of symmetry. The statiztic B8,
is based on the fact that in a symmetric distribution every
value lying a ¢iven distance above the mean will be matched
by a value lying an egual distance below the mean, s that
the cubes of the deviations from the mean - half negative
and half positive - will add to zero. Although the con-
verse c¢f this fact is by no means true - a zero sum sf the
cubed deviations in no way implies a symmetric distribuzion -
< the size of this sum when properly acdjusted is often con-

sidered a ugeful indication of whether a set of data is
unsyimetrically distributed and, if so, how badly. Such
a use seems reasonably justified for the kind of data re-
ported here.

13
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Veta I is computed from the sum of the cubed devia-
tions by dividing it by the sample size and the cube of the
standard deviation, producing a dimensionless statistic:

6 = E{x-%)3
1 N . Su

Veta II - a measure of kurtosis. The statistic £y
is similarly computed from the fourth powers of the devia-
tions:

By =

The interpretation of 8, is rnot obvious; its major
value, along with §; is that its value provides a basis

for judging the level of agreement between the normal dis-
tribution and the actual distribution of the data.

The normal distributflon values for 8, and 8, are
0 and 3. In theory, data distributions can deviate from
either of these values without deviating from the other.
For the data of this study, however, deviant values of
either 8} or B, ar? usually accompanied by deviant values
of the other. Moest of these deviant values indicate posi-
tive skewness (8;>0) and platykurtosis (8;>3).

When we have occasion to spell out the symbol 'g‘
we have used 'Veta' in acccrdance with contemporary Gzzek
pronunciation.

The standard errors. All statistics computed
from a sample of data are sukject to the effects of sampling
error. When a sample has keen s:2lected by a random or other
probability sampling process, it is often possible to esti-
mate the magnitude of the sampling error. For many statis-
tics, this estimate takes the form of the standard error of
that statistic. The standard error is a standard deviation
type statistic and is such that, were & large number of
samples of datz selected in the same way from the s2me popu-
laticn,; about two-thirds of the samples would have means
{or standaré deviations or percentiles or whatever} with
values which lie within a standard error of the corresponi-
ing population statistic, 25% within two standarxd errors,
and so forth, Hence, it is conventional to suppose, when
dealing with the statistics computed frem a single sample,
that the population gtatistics may well be within a standard
error - up or down - of the correspcnding sample statistics,
and that it is rather likely that they are within two stand-
ard errxors.

14




PR e e = B T I T L e i s R o U NS | e

Each statistic has its own standaréd error, the value
of which depends on the statistic, on the sample size, and,
often, on the standaxd deviation of the data. The standard
errors of the most common statistics {except that of the
range) are, for the large samples inversely proportional in
size to the square root of the sample size.

. . For each variable, the standard error of the mean
(=sD/VN) and that of the standard deviation (=5D//2N) are
listed. The standard errors of the other statisticz re-
ported on here can be determined from the fellswing formulias:

AR P o SO, e wp,;(mwmnuwn\w;mw‘*ww«w,'.‘,?‘,WM‘#:»,*WWW":?x*ﬂt?ﬂm’!:%ﬁi!ﬁw;‘Nyﬁwﬁmﬂwﬁw& ,,ﬂfﬁ%

Statistic Standaxd Errory
30th thru 70th percentiles 1.3 SE of ihe Mean
2Cth, 25th, 75th & 38Cth percentiles 1.4 SE of the Mean
15th & 85th percentiles 1.5 sk of the Mean
10th & 90th percentiles 1.7 SE of the Mean
5th & 95th percentiles 2,1 SE cf the HMean
3rd & 97th percentiles 2,5 S5E of the Mean
2nd & 98th percentiles 2.9 SE of the Hean
1st & 99th percentiles 3.7 S¥ of the Mean

Coefficient of Variatien v/ 2N

Veta I v6/N

Veta II ¥24/N

The standard error ie varicusly designated as SE,
SE(¢) where ¢ is the statistic involved, o(§), and soc forth.
When a statistic is present=d as "164.20 * 0.93" the value
"0.93" is usually (though not always) the standard errxor cf
that statistic,

A AR

The standard exrror is a well established statistic
of widespread use, and it is genrerally expected that the
various standard error values z2nd a discussion of them will
be included in a report of this type. ©Nevertheless, since
probability sampling was not used in this survey, it is not .
ciear what relationship exigts between these standard errxors
and the actual sampling errors ¢f the statistics reported
here, A similar comment can, of course, ke made about the
sampling error statisties for all other large scale, broad

: anthropometric surveys.

The standard erxors of the mean, the standard devia-~
“ tion, and the central persentiles are, in any event, gener-
ally rather small, most cf them being less than 1.0 or 1.5
millimeters, & value of no veal significance in evaluating
these statistics.
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5 mm or 10 nmm wide, the lower limits of theso intervals
always having values which end in 2.5 mm or 7.5 1w in order
te minimize the effect Of any overuse of 0's or 5's as rfinal
digits.

s T
=
35 =
S
%; g The frequency tables. The frequency “cbles group
S?, g the data for each variable into a table containing up to
=" i fifty intervals. For most of the variables, except those
: with the smallest ranges, the data were grouped in intervais

The tables list, for each interval, the end points
cf the interval; the number of men whose measurement falls .
within the interval {¥); the cumulative frequancy (CUMF),
that is, the number of men whose measurement did not exczed
the upper end point of the interval, and the values of F
2 and CUMF expressed as percentages of the total number of
men measured (FPCT and CUMBCT).

MR SR AL Bttt iy

1

The freguency graphs are based on the data groupad
exactly as for the frequency tables, The scale at the base
of the graph represents the midpoints of the intervals. The
small triangle near the middle of the base locates the mean
value; the vertical lines extending upward from the base
line mark the points one and two standard deviations below
the mean value and those one and two standard deviations

MMt A

L

3 above it. The graphs for age and three of the skinfold

=3 measures contain only one vertical line to the left of the
= mean, that for the mean minus one standard deviaticn, since,
%; for thise variablee, the value of the mean minus two stand-
= ard deviations falis beyond the lower end of the range. The
= numbers along the left edge of the box indicate the frequen-
= cies.,

4

= Computational Procedures

%% The data obtained i.a the survey were initialiy re-
= corded on the survey blank which is illustrated in Appendix

A. The data processing began with the transferring of the
data from the survey sheets to punch cards. A toral of five
cards were used for each record, one card for the military-
sociclogizal background data and four cards for the measured .
anthropometric data, The data were subjected to twc separate
punchings, normally by different key punch operators, and

the resuliting decks compared, column by column,; on a com=
puter. A computer printout then provided & list by subject
and variable number for the discrepancies between the twe
punchings. This procedure was believed to provide a more
rigoroue check than that of the more conventional verifying
process.
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The anthropometric data were recorded and punched
in millimeter or tenth-of-kilogram figures. All data were
punched as three digit values, initial 'fourth digit' ones
being ignored. These ignored values were recunstructed
later as the data were transferred from cards to tape. For
variables such as stature which exceeded one meter for all
subjects, a value of 1000 was automatically adde1 to each

. punched value. For those variables, such as sitting height,
which range in value from below 1000 mm to above 1000 mm,
the correction of 1000 mm was added to the punched value if

. it was less than 400 and not otherwise. The relatively small
range of values for most anthropometric measurements of adult
males made it possible to reconstruct this initial digit
without ambiguity.

T T e N e 5

The punched cards were read into a computer and
transferxed to magnetic tape. At this point adjustments
were made to four of the measured dimensions. The measure-
ments of crotch height (7), elbow rest height (14), and pop-
liteal height (17) had been re¢ad to the bottom of the anthro-
pometer arm although the actual measurement was to the top of
the arm and a compensation of 10 mm to the recorded value was
therefore necessary. The measurement of buttock-hee’. length
(22) was made using an anthropometer mounted on a base. Be-
cause cf the manner in which this instrument was read it was
necessary to subtract the thickness of the base (24 mm).
Initial digits were added to all measurements in excess of
999 mm (or 99.9 kilograms). It is believed that such adjust-~
ments to the recorded data can be most easily and accurately
accomplished with the computer and that it is highly desir-
able to reduce to the minimum £he number of manipulations
of the data that is required of the measurers and recorders.

NI 5 SNSRI MR PSR AR A SO R N

The data analysis was carried out continuously as
the records were received. As soon as the first two hundred
records had been punched the data analysis was begun. Summary
gtatistics for this group were prepared and evaluated in an
attempt to determine if unusual difficulties were being en-
countered by the measuring team. ‘<The method cf measuring
crotch height (7) was modified early in the survey upon this
evalnation, As additional recovds were punched the tape
record of the survey was up-dated and the editing process
begun,

. The editing process used consisted of checking the
values for each variable for each subject in order to detect
any possibla errors that m:.ght have occurred in the gather-
ing-recording~transcription process. 7Two separate computer
routines have heen developed for this purpose. The first
conputer routine, termed XVAL (=extreme valuej, determines

17
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for each variable the values which fall in the loweyr and
upper extremes and which appear inconsistent with the other

values for that variable., This program provides for each
variable:

1) a list of the ten largest and ten smallest values
with the associated subject numbers,
2} the mean, the standard deviations, #; and &,
based on all the data, and '
3} the mean and the standard deviation estimated
from the sample truncated by excluding the 10
largest and smallest values.

Values which are far out of line with respect teo
the rest of the values for the vzriable arec thereby identi-
ied and printed out for careful screening. The size of the
smallest or largest values are often clear indicators of
gross errors as are any substantial diffeiences between the
two sets of standard deviations. The xeasures of kurtosis

8,, also effectively indicate the presence of values lying
outside the ‘aormal' range.

Ail values printed cut as ‘'outlyers’ were investi-~
gated and errors corrected. The data were then subjected to
the second of the editing routines, termed EDIT. This routine
is designed to evaluate each value in terms of other values
recorded for the same individual through the use of a series
of ragression equations. The computer first calculates re-
gression egquaticns for each variable in a number of specified
three-variable-combinations in terms of the other two varia-
bles in that combination. Once these eguations were avail-
able they were used to estimute each variable in the combina~
tion. The estimates were then compared to the measured values
and if the differerce excexded four times the standard erroy
of estimate, an error message was printed out. The irror
meesage consisted of the subjiect number, the variaklie name;
observed value, estimated value, the difference between these
two in standard error units, and a series of other meazure-
ments on that subject expressed both in measured units and
in standarxd score fcxrm. The choice of combinations used with
this program was based on the rule that at least on¢ member
of the triplet ghould be predictabie, with fair agcuracy,
from the other two. A list of typical combinatiuns used in
editing these data appears in Table I.

One might, for example, wish %o edit the values re-~
corded for stature (3) in terms of the two relate? dimensions
of cervicale height (4) and shoulder height {3). Perhaps.
for some subiect, the recordecé value for statuxre, 1848,
differed from the regression value {Hassd on cervicale and
ghouider heights) nf 1748 by 100 mm or 7.45 standard eryor

18




e e N S R A e i =

Rl

£ 2
= % 2
= -
o = o
= = E
= = -
= s—_% Tsble z
% :g; SELRCTED EDITING COMRINATIONZ z
§§ g Statuce, cex ie height, shoulider height 4
3 g - Stature, cratch height, sitting height =
= Cerviczle height., crotch height: trunk heignt’ -
: E Mid-ghoulder heicht {sitting}, e elbew rest height, shouider- H
§ . elbow ength ] p

3 Cervicale height, walst height, waist back length :
Waist haight, sroteh heighi, Xnazecesp height :

Crotch height, kpRescap height, «alf hgignt .

shoulder length, neck ciroumference; ahoni =

e; shonider cirvumfezzhnoe
auhazagelar skinfeld, vpraf;iac gkinfold

Triceps szkinfold.
%; intarscye; interscys maximum

Back sur¥atur

aie _ ; waist front length, trurk heignt
Caif cirocumisrence, ankle circumference, lower tiigh cirsum-
- foaronces

- Shoulder-eibow length, elbow-fingertip length, sizeve length
Chast depth, chest breadth, chest circumferéence
Hip bresdih; hip circumfersnce, hip breadth (sitting)

TS T TR A v D

Sitting hs=ight, eye height (sitting), mid-~shoulder height
{Si :..f:.t.m;}

B Thigh clearance, upper thigh circunference,; lower thigh
& ) gircumference
B Xneecap ileight, knee heaght {sitting), popliteal hetght
e Butiock=knee length, buttock-pupliteal length, buttock-heel .
= length
= . 3 e S e -
= ghouidasr circumference, chest circunferznce, waist circum- -
= farence
=
= Soresrm circumference (fiexed), wrist sircumference, arp

scye circumference
vartical trunk circumfexencs, veritical trunk crrcumfersnce
{sitting}, trunk height -
Hasd iength, bhead breadth, hasd clroumference
Head hreadth, bhitragion hreadth, fage breadsh
Tragion to #all, ectogznthua o wall, nasal rsot to wall

Foot breadtlh, foot circumference, hegl breadth

Fook civcumferance, instep cirvcumference; heel-anXle circam-
ference

Bizragion-corenal are, ditragion breadxh, haad circunference

Bitragion brezdth, bizvgomatic Wrszadith, interpuplililary
nreadth

o
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units. Related measurements of & number of body lengths also
suggest that the observzd value was incorrect with the true
vaiue being in the neighboxhood of 1749. Examination of the
subject’s photograph further indicated a stature close to
1756, In this case, the recorded value would be modified to
£it the general pattern. In gzheral, only when the results
of EDIT indicated clearly that a value was in error snd there
was gengral agreemert from other measurementz and the man's
photizgraph as to whet the correct value was, was thc appro-
priate change made.

The relatively larqge number of dimensions measured
on each subject plus the Jyenerally high level of intercerrela-
tiong anong the vaviables make it possible to effectively us=2
these approaches te eovaluate each observation in terms of all
the values reccrded for & variable as well as all the valu=s
recorided for each subjent.

A small number of subjects were discarded kecause of
missing data or error patterns. 2 bandful of wmissing values,
never mcxe than one for any dimensisn, were filled in with
multiple regression estimates in order to provide full data
records.

Computations of the statistics reported here were
carried out using the taped data on an IBM 360 mogdel 3$4.
The programs were written in Portran and vere based on single
precision arithmetic.

Four constants were introdaced into the computer for
each variable:

A{I,%1} ~ tha kottom of the first interval in the
frequency table for the I'th variabie,

ai{l,2} - the maximum value attained by the ZI7th
variable, -

3{1,3) ~ the whols number clcsest to the mean
value of the I'th variabla, and

WID{I} - the desired width of the intervals in

the freguency table.

The first of these constants was equal to or slight-
iy lazs than the minimur value of the T'th variablas; as the
dzta were rad inte the computer they were routinsly checked
o jnsure that they fell within tbe range determined by
R{X,3) and A{1,2}),

The third conztant was subtracted from each datunm

in order te raduce the size of the summations, pacticularly
those veguired for the computation of §; and 3;,

20
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The program used to prepare the tables of Chapters
V, VI, and VII is listed ~ except for its ingut and output
subroutines = in Table IXI, The ccmputation cf the mean,
standard deviation, and the measuares of symmetry and kur-
tosis are straightforward, as is the creation of the fre-
guency tables.

The percentile computations follow the procedure

originally developed for use vith a NATO sponsored survey
of military groups in Turkey, Greece, and Italy of 1960-61,
and whizh has been used with all large Department of Dzfense
anthropometric surveys since theni., The essence of the method
is that 'raw' percentiles ari: computed using the textounk
method ~ that is, the K-th raw percentile, P(X), is comp.iied
by locatinrg the first interval in the freguendy table in
which the cumulative percent frequency equals or exceeds
Ki:

X - CPF{J-1)

F(K) = LL + LABRE
CPFIJd) - CPF(J~1])

where LL is the lower limit of Zhis interval, CPFR{J} the
cumulative percent freguency including this interxval,
CPFr{J-1) the curnulative pescent frequency up to but ave
including this interval, and WID is the intexval widin.

The twen:y five coHmputed percentiles arz then
smoothed by a process designed t¢ simulate plotiting them
on normal probability grarh papexr and drawing a swmdoth iine
through the set of points. What is «actually done ig to
assign a 'X-value' to eaci: rav perzentile egual to the
corresponding deviate of the normal distribution, fit a
fourth deqree polynomial to these points, and read the
smocthied values from thi:s polyncmial. By using orthogon-~
al polyromials, the computational procedure, as can ke
seen from Table II, is fairly =imple,

Dimensional va.ues for weight were multiplied by
0.1 te convert to kilogroms; these values were then mui-
tiplied by 2.2048 to provide answers in pounds., For the
other anthropometric measures the cozresponding constants
were .l and 0.3937 to give centimeters and iaches respec-
tively. Weight and st.atuvre ag reported by the subjects
were originaily recorled in English units. Weight was nul-
tiplied by 0.4536 to convert to kilograms, stature by 2.34
to convert to centim:aters. To facilitate preparing the
tables for phctograghic regroduction, the rasults were
punched on cards and the tables 4s published were construct-
ed from the cards.
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Table 11

COMPUTER PROGRAM FOR SUMMARY STATISTICH

Coesvneceh MICRO MEAN=STANDARD DEVIATIONFPERCENTILE PRUGRAMesencsvseconcnc
DIMENSION SU100,5).0(5)4¥{5)4PEG(25,:4)
CRuxdzCOMMON PPUVIDES ACCESS FOR ALL PRUGRAMS T(O MAY=VAR[ALLE NAPES, A=
¢ MiN,y, MAX, & APPROXIMATE MEAN VALUES, WID=INTERVAL HWIUTHS, k4 Ph,
LausakCF £ CFPsSIMPLE, PCT, CUM, & CUM PCT FREOUENCIES,y XsDATA b NSUH
COMMON NAY{I00s5)3A(20043)4WID{100),CF(50)4PFI50)4CPF(50)¢X(100),
1NSURFE100450)
CuakaR{ OMMON/DUTOUT/ PROVIDES ACCESS FUR AN UUTPUT ROUTINE Tu THE KESULAS
COMMON /0UTOUT/AVGySEM oSN o SESUsSPTLI25) sV aV1eV2yN,PTLE25)
INTEGER % 2 F
CauxsaPEG CONSISTS GF CONSTANTS FOR CREATING THE URTHUGUNAL POLYRUMIALS
DATA PEG/
1203654 42,3227 94= 429554 ¢25854=020144=01628+=61323y=41059+~,0823,
2= 06059=e03984=.D19R9+e0000 2401987 +.039H8 94406059+ .0823,44.1059,
3+013235+01623§*¢2014'+.2585’+n29559+¢3(ﬂ7~+o3654’* H3059+42952
G4 o211 TB9+0123354.0026¢=006229=¢1035,:-e1325¢=41529y~41672,-61768,
5'.1823y°.1840g".18231'51768;"91672; 01529¢=a13254=410359=,0622
6+003267+o12339*.2178,*029529+a43059“;43319‘.13979“.0009,+.1350'
T+.240 “f'+025299+02359’+020599"‘.16949+.1293,+.0871 9+60‘:}‘90""o()0(}(1-)
B e0840 9= 0871 9y=01293 9=e16949=620593~¢2359¢=e25299=¢24049-.1350,
O D00T 941397 9444331 9+ 087759404259 -e20599~43013;-25869-.1585),
A*.06669+001071+00?1?9*.11?8'+01499g+01688'+o17529+¢1688,+014999
Beoell7894e07179%e01079=a08669=015859y=e25864=4301949~.20599~,042b,
C+.4275/
CxxxxxSETUP PRUOVINES CSTS UNIQUE TO THE PROBLEM AT HAND., READYS IwbPul
CALL SETUP (NV)
DO 11 J=1.NV
£0 12 K=1,45%
12 Std¢X) = 0,0
. DO 13 K = 1,450
13 FlJsK) = 0
i1 CONTINUE
Caadxx IMPUT PROVIDES A DATA RECORD CONSISTING OF A RECORD NUMBER (nSUB),
C PLUS NV DATA VALUES (X{(1)) EACH TIHE IT IS CALLED. AFTER THE LAS1
CxuxxxDATA RECORD I3 READ, INPUT RETURNS A NEGATIVE VALUE FOR NSUB.
1 CALL INPUT
If (NSUBLLELO) GO TO 99
CruxxaCHECK THAT EACH VALUE IS IN RANGE.,
DO 2 1=14WY
IE(NCI) eGECA(TI g1 1 ANDX{I)eLESA{I92),0R«X{1)eEQ4D.01G0 TO 2
IF ((X(1)aGEQA(I91)) ANDG(X{I)e1EA(I42)))GC TO 2
WRITE(Os47) NSUB»IoX{I)yA(I41)9AL142;
47 FORMAT{20H SOUMETHING IS WRONG ,21843F10.2)
X{1)=0.0
2 CONTINUE
DQ 3 I=1¢hV
IF {X{I)4EQ.0.0} GO TQ 3
Y=X(I)}-A(1,3)
1= 1.0
DO 4 J=145
S(I4+J)=85(19d1+Z
4 1=2%Y
CxxxsaDETERMINE APPROPRIATE INTERVAL IN FREQUENCY TABLE
JEIX{I)=A{l 1)} )/HID{]I)+1.0
CExeexCHECK THAT SELECTED INTERVAL IS LEGAL. IF NOT, IGNORE DATUM ANYD
Cxexx2iiR1TE AN ERROR MESSAGE
IF (JelTeleOR.JGT450) GO TO 9947
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Table II (Cont'd)

FlleJd)=FllsJ)+l
G0 TO 3
9987 WRITFE {(6499E6) NSUR, I, X{I)y J
9YH6 FORMAT (3H =2,2110,F10.2,110)
3 CONTINUE
GND T 1
99 CONTINUE
Cr#aueSUMMATIONS AKF NOW COMPLFTE, CUMPUTATIUN OF FINAL RESULTS e Gl
DO 100 I=1,NV
DG 101 J=2,.5
101 WiJ)=St14J1/750(1,1)
AVG = HIZ2) + All,3)
SN = SORTI(M({3)=N{2)2%2)
Viz(H{a)=3 ,8%w(3)2H{2)¢2 .80 ({2 )303)/SDw%]
V722 (HI5)=4.,2H(4)8N(2)+6  %W{3 )N (Z2Iun2=3 .3 (2)%24)/ 5%k
V=100.2SN/AVG
SEM = SD/SORTI(S(1,1))
SFSN=SER*V.T0T]
N=S{I,1)
CoruxseCAMPUTFE CUMULATIVE FREMIFNCIES (CFU1))y PZCENT FRENUENCIEN TRFLT))
CeeuseAMN CUMULATIVE PERCENT FREOUENCIES (CEPIL))
PCT= 100,375(1,1)
CFll)=Fl(l,1)
PF{1)=CF(1)%PCT
CPFL1)=PF(1)
DY 102 J=2.50
CRUII=CHJ=1) + ¥Fl]4J)
PFIJ) = FlloJ)2BCY
102 CPFi(J) = CPF{J=1) + PFlJ)
CaxaxaNFXT THF RAY PERCENTILES (PTLI(J)) axt Curiiilkuy
K=]
Nt 103 J=l 2%
106 1F (CPRIK)GELPIJ)) GO T 103
KaKe)
GO TO 106
103 PTLIJI=ALT o1 ) NI )R {FLOATIK)=ICPFIK)=F(J))7 PF(K))
CoRxeaREGIN SMIUTHIMG PROCESS RY COmPUTIMG THE ORTROGUE AL MULYrOmIal S
DU 105 J=l,5
105 QtJ)=D0
NN 106 J=]1,25
NS I=0US)+PTL LY
0N 106 L=]l,4
106 O(L)=0{L)+PTL(JI®PEGi{JyL)
Cre222COMPUTFE THE SMOOTHED PERCENTILES SPTL(J)
vG=0({5)/25,
NG 107 J=l,25
SPTL{J)=2VG
N 107 L=l,4
107 SPTLIJ)I=O(L)IRPEGII L) +SPTLJ)
CRRx&2PASS THE RESULTS TO AN OUTPUT RUUTINE FGR PrINTIMG OUT
CALL tMITPUT (}])
100 CONTINUE
WRITE (6442)
&2 FORNMATUINLZZZ7772D11H ) 10HTHAT 'S ALL)
STOPR
END
23
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The cerrelatica matrix »f Chapter VIIX was prepared
using the compucer program of Table III. The only complex-
ity of this program results from the nezed to make efficient
use of the coruuter's memory. To do this, the correlation
coefficients as computed make up a single-dimensioned array
ccrresponding to the upper half of the matrix. The somewhat
0dd appearing statements near the end of this program are

designad to collect the terms required to print out a full
line o1 the matrix.

e e ORAR ® AL PR SR mmmmmﬁ '
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7able 111
COMPUTER FROGRAM FOR CORRELATION MATRIX

C-~~ A PROGRAM TO COMPUTE CORRELATIUN CUEFFICIENTS FROM COMPLETE ULATA
OIMENSION R(4950)
COMMON /DATUMS/ NSUB, X(100)
COMMON /SETUP/ A{100435y NAY(10045)s NV

g COMMON /RESULT/ Q(100), %24{100), SD(100)
i C-=~ CALL INA PROVIDES TYHE CONSTANTS IN /SETUR/
£ . CALL INA

vy (~~=SET SUM X + SUM X*X = ZERO

§~ DO 160 1=1,.NV

4 XM(l) = 0,0

ge : SO(IY = 0.0

% 100 CONTINUE

C~-= SET NQ = NV-1 & SET NT = NO., OF R'S = NVENO/Z
NO = NV-1
NT = (NVENGQ)/2
Lw=== SET SUM CROSS PRODUCTS = ZEROC FUR NT TERMS
DO 101 I=1,NT
R‘I, = 0.0
101 CONTIMUE
C-=-~- READ IN DATA BY CALLING INB
N=0O
1 CALL INB
Ce~=~ END OF DATA 1S SIGNALLEU BY A RECURD WITH A BLANK SUBJECT NUMBER
IF (NSUBJLE.U) GO T0 2
00 99 L=1,NV
1F (XEL)oGELALLL 1) . ANDJXILYLELA{L,2)) GO TU 99
WRITE (6,983 NSUB, 14 X{L)Yy AfLy1)y AtL,y2)
98 FORMAT(3H $85.,215.,3F8.2)
GC TO 1
99 CONTINUE
N =N+ 1
DO 102 IslyNY
RET) = 1) ~A(],43)
XM{I) = xM{I} + X{I)
SOCI) « SCil) &« Xt{Pyex{I}
102 CONTINUE
L=0
Ce== CROSS PRUDUCTS X{1}3X(J) FOR I=1,NV=-1 AND J=1+41,NV ARE AZCUMULAYED
C AND STORED IN A SINGLE DIMENSIOMAL ARRAY
DG 103 I=1¢NQ
IPLUS = 1 + 1
DO 104 J = IPLUS.n4v
LapL+l
. RIL) & RELY) + XE10exEg)
104 CONTINUE
103 CONTINUE
&0 101
92 CONTiNUE
C~~~ aT THIS POINT, ALL THE SUMMATIUNS HAVE AEEN COMPUTELD
Co=~ WE CALCULATE THE MEANS AND SDtS, (XN = N= ND. OF DAVA RECURDS)

Ww.mwun,wgw,v;;lm:wwg:*ww"“'*w“;‘mf'W;*E"f»“f*"*tmt!!'ﬁﬁiffﬁ?ﬂﬂ*“’«i’??ﬂ“‘\"’%%‘, AN (i u,ﬂﬁﬂm“ K
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Table 1IIX (Cont'd}

HRITE (644857} N

SORMAT (IMIZLIH 425X, 38N =,17)
N s N

GG 105 1 « .HV

XM{1y) = XK{11ZXN

SO{T} = SQRY{(SO{ITII/XN-XM{] a2}
AlTeli = AMLIY ¢ R{T.31
CONTIRUE

L=0

0 106 ]1=14NY

IF (IcEBL.NVE G T
IPLUS = 1 » 1

00 197 J=iPLUS NV
Le Le:

RIL) « (RELI/ZXN~XMiJIexM{J }1/{SDLI)%5Dtd})
¢{Jd) = R{L}
CONTENUE

I {1.EG.1}
ILESS = 1=l
H=1~-NY

DO 109 J$=1,1LESS
MzM ¢ Ny=_?
Q{J) = RiM}
CONT INUE
Gl = 0.0
CALL CUTPUY
CONTINUE
sSTOP

END
SUBROUTINE QUTPLT L)

COMMON /fSETUP/ A(IGO3)y NAYI100,5), NV
COMMON /JRESULTY 0{1004, XM{LVOU), SD{10GO)
INTEGER SY(9)4FZ{1i3)1,Fh(21),N5(9)

DATA FZ/7%, A2t A3Vt AQY, Y, J30,t,

iop

60 71 10%

i1

CONTINuUE
FM{lj=r2ill)
FMI2)=FZ{12)
FM(23)=F21(13)

IF (LeBQel) WRITEIG:S) (Jy "HAVIIXIoKE1 49} sAEI01 )y

IF (LeEQel) PUNCH 7,
FORMAT(1441X95A4,42F20.8)
DO 2 J=14NV.9

K = MINDINV,J+8)
LNQ=K=J+1

30 997 LO=1,LNO
LixJ+i0=1

KKo2%LQ+]

FHIXK)= FZ(1)
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Table JIT (Cont'd)

G
!

Egi R

g

IF(Q{LL} JNELOO) GO TD )03
FM{KK+l)2 FZ(2)
SY{LQ)= FZ (10}
NS{LQ)= FZ2(10)
GO 70 97
103 CONTINUE
SY{(LO)= FZ1!(7)
IF(QILL) oL 1,0.0)SY{LD)=FZ2(8)
NSILO)= ABS(QILL))*1000.0+40,5
FMIKK+l )= FZ(s)
IF INS(LQ).GRELLO00) €O TU 97
IF (NSULOQ)LLTL10) GO TO 104
FMIKK) = F2(2}
FM{KK+1} = FZ2(5}
GO Y0 97
106 1F (NS{ILQ)SEGLO) GU TO 105
FM(KK)} =F2(3)
FMIKK+l) = F2{6)
G0 TO 97
105 NS(LQ) = F2(9)
FMI{KK+l) = F212)
97 CONTINUE
C WRITE (62796) LoJeLlQeLL sKKoFMIKK) JFM{KK+Y1)oSY{LG74NSILO)
996 FORMAT (51%543A6,16)
997 COMTINUE
FHi2#LNQ+3)=F2(13)
WRITE (6,10} FM
10 FORMATIOX,:23(A4,y1H/1})
PUNCH FMy Loeda(NAY(L MIgM=]1,5)(SYIM]) NS{M)eM=1,LNQ)
3 HRIYE '6¢FM) LoJo(INAY (L sMIoM=]45)iSY(M) NSIM)M=],LNU)
: 2 CONTINUE
o FORMAT (/1542F10,37¢10(15:F6,3)1))
WRITE {690) LoAlL 1) 3SDIL) 9 (J9Q0J)sJd=1¢NV)
3 FORMAT (2H $.213,918)
5 FORMAT (41Ml A LIST OF MEANS AND STANUDARD DREVIATIONS /
#(15,2X¢5A4,2F8.3))
RETURN
END
SURRQUTINE INA
COMMON /DATUMS/ NSUBe X(100)
COMMON /SETUP/ AL10043)e NAY(10045), NV
C-===A SUBROUTINE THE DETAILS OF WHICH
C ~--DEPEND IMMENSELY ON THE FORM OF
C «~=THE INPUT DATA

PR SR A P W
[

i

AP NP

PP

o

A

- c -
RETURN
ENTRY INSB
i RETURN
END

27

i~
o

#

vll @ u'/N /

&
Ak
/

A T TALRC S AN A TIPS o MRy AT B A

mm&wn Iiwr
o




e e R e PRSP

o S e S R R S e ek SR

Chapter III

THE SAMPLE

The tables in this report reflect the informaticn
gleaned by the survey on a total of 1482 men. All were
involved in one way or another with aircraft of the United .
States Army; they made up major sized groups of enlisted
men, warrant officers and warrart officer candidates, and
commissioned officers (plus five civilians), and sizable
groups of crew chiefs and mecharics, pilot trainees, and
rated pilots. Some of the background information about
these men are summarized in this chapter.

g e ke AN S R #m\}m

Table IV provides the dis:ribution of the sample
by rank and aerorating.

£ Table V gives the reported birthplaces of the sam-
: ple. 1In the second part of this table the breakdown by geo-
3 graphicul regions is contrasted with the averzges of United
States census figures for 1940 and 1950, the censuses on
either side of the median year of the birth of the sample.
Agreement between these two sets of figures is rot close;
there is a substantially larger group in the cample (41%)
than there was ia the population (31%) from the three south-
ern areas (south Atlantic, east~south central, and west-

: south central); conversely, there is a considerably smallex
: group in the sample (27%) than in the census figures (40%)
from the mid~-Atlantic and east-north central areas combined.

IR

Table VI includes the distribution by rank and for
the total grcup of the rerorted number of years of education
completed,

Table VII lists the responses to the questions
about handedness, tih= wearing of eyeglasses, and whether
the subjects were rated parachutists.

Table VIII summarizes the answers the subjecis gave
in response to requests (before they were measured) for
their nude weight in pounds and stature in inches. On the
average, the differences between these revorted values and
the measured ones were small and the correlations high.

The flight experience of the pilots in the sample
is summarized in Table IX. Because of difficulties en-
countered in interpreting some subjects' responses o the
questions about their experience, these data are not as
precise as they might be. However, the overall picture is

28
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guite clear. The rated pilots, warrant and commigsioned,
fixed wing, rotary wing, and dual rated, had considerable
flight experience with a median in the neighborhood of 1300
hours. The great majority of these pilots had had substan-
tial combat experience with a median of ncar 70C hours. The
trainees - all four groups - typically had had about 150
hours of flight experience.

Subjects were not asked to state their race; scru-
tiny of the pictures taken of the subjects identified 50 or
3.4% of the sample as probably non-caucasian. Of these 50,
43 were judged to be Negroes, 4 American Indians, and 3
Mongoloids. Four members of this group were commissioned
pilots, threse commiszioned trainees, four warrant officer
pilots and seven warrant trainees. The remaining 32 were
enlisted men.
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Table 1V

DISTRIBUTION OF SAMPLE BY
RANK AND AZRORATING

) P TR
ez 1 L1t 1

A Aerorating
e © )
s D v )
v ) " ) @
I A 2 a9 o
E < - ) 0 S 3] ] +
> 0 e 3 A 2 3
i NN < 0 c o e 3] 3
) b= -. a ¥
Y S > ot Ne] Y] £ 3 +
. 85 F B § 8§ § P ¢
Rank = o = £ & > 0 H  Totals
Lt. Col. 3 13 1 17
Major 1 8 9 1 19
Captain 1 119 32 152
lst Lt. 1 66 47 114
2nd Lt. 12 106 118
CW 4 1 12 2 15
cw 3 1 74 75
cw 2 260 260
Wo 1 60 10 70
WoC 249 242
EB7/SFC 2 4 29 2 37
SP6/85G 11 1 18 165 4 139
5P5/8GT 2 11 19 87 2 121
SP4/CPL 3 4 11 56 74
PFC X 1l 6 3 11
PV2 & PV1 3 3 6
Total 5 36 603 445 19 17 61 283 8 1l477%

e

W
Two civiiians were recorded as Master aviators
and three as Arny Aviators
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DISTRIBUTION OF SAMPLE BY REGION OI BIRTH

A,

England

Maine

New Hampshire
Massachusetts
Rhode Island
Connecticut

Atlantic

New York
New Jersey
Pennsylvania

Scuth Atlantic

Delaware

District of Columbia
Maryland

Virginia

West Virginia

North Carolina

Scuth Carolira
Georgia

Florida

East North Central

Ohio
Indiana
Illinois
Michigan
Wisconsin

East South Central

Kentucky
Tennessee
Mississippi
Alabama

31
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64
84

10
14
29

44
25
54
45

65

55
36
25

390
31
22

Reported Birthplace

76

177

240

163

5.1%

11.9%

16.2%

14.4%

11,0%
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West North Central

Minnesota
lowa
Missouri
Noxrth Dakota
Socuth Dakota
Nebraska
Kansas

West South Central

Arkansas
Louisiana
Oklahoma
Texas

Mountain

¥ontana
Idaho
Wyoming
Colorado
Utah
¥evada
Arizona
New Mexico

Pacific

Washington
Oregon
California
Hawaii

Foreign Born

la Vv (Cont'd)

15

-

24
50

10
27

14

32

140

177

78

158

50

2.4%

o

11.9%

11.4%




DISTRIBUTION OF SAMPLE BY REGION 0OI' BIRTH

Table V (Cont'd)

B. Comparison of U.S. Born with 1940 and 1950 Censuses”

New England

Mid Atlantic

South Atlantic
East North Central
East South Central
West North Central
West South Central
Mountain

Pacific

]

1940 Cencus

1950 Census

5.6
17.8
15.6
19.2

9.8

9.9
11.0

4.3

6.7
99.9%

6.2
20.0
14.1
20.2

7.6

9.3

9.3

3.4

9.6

99.7%

National coensuses closest to birth year

nN
N = 1u32

* *
Sample
5.3%

12.4%
16.83
14.9%
11.4%

9.8%
12.4%

5.4%

11.7%
100.1%
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Table VII
DISTRIBUTICN OF SAMPLIE BY HANDEDNESS, LYEGLASSES
AND PARACHUTIST RATING

A, BANDEDNESS

N (3
Rigkt 1306 88.7%
Left 119 8.1%
Ambidextrous 47 3.2%
Total Responses 1472 100.0%
B. IYEGLASSES )
NO 1273 86.4%
YES 200 _13.6%
Total Responses .473 100.0%
C. PARACHUTIST RATING
NO 1329 90.6%
YES _138 9.4%
Total hasponses 1467 100.0%

Table VIII
REPORTED AND MEASURED

STATURES AND WEICGHTS
Mean _SB
Reported Stature 70.1(178.0) 2.6{6.5) = 0.943
Measured Stature 68.7(174.3) 2:5(6.3) <7
Reported Weight  170.9{77.5) 21.8( 9.9) . . o ges
Measured Weight 171.2(77.6; 23.6(10.8) I

N = 1482. Values are in inches(cm) and pounds (kg).
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Table IX

Total Experience

Median
N Hours

A. Ccmmigsioned Pilots

Fixed Wing 54 1:00
Rotary Wing 127 1500
Dual 53 1400 (Fixed)

600 (Rotary}

B. Commissionsd Trainees

Fixed Wing 38 176

Rotary Wing 148 150
C. Warrant Pilots

Fixed Wing 27 1500

Rotary Wing 336 1300

Dual 47 500 (Fixed)

1400 (Rotary)

D, Warrart Trainees

i6 i58

233 150

Fixed Wing
Rotary Wing

*Cemputed for pilots whe reportea

FLIGHT AND COMBAT FLIGHT EXPERIENCE OF PILOTS

Combat Experience

Median*

N Hours

43 950

96 650

24 325 (Fixed)
27 440 (Rotary)
17 350
288 800

24 800 (Fixed)
27 1000 (Rotary)

ymbat experience
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Chapter IV

Wi ?ﬂﬁa’?. iy

THE VISUAL INDEX

To facilitate ease of using this report a visual
index appears on the following pages. The index consists
of 2 series of line drawings which illustrate the dimen-~
sions measured in the su:rvey. It is, therefore, not nec-:
essary that the readcr know the name of & particular bedy

. dimension as he neads only to glance through the index and
find those dimensions of interest to him, kEach of the di-
mensicns illustra“2d is numbered and the name of the dimen-
sion given belcw vhe figure. The numbers on the illustra-
tions ars the variable numbers which occsur throughout the
report and identify all the statistical resultzs for those
dimensions.

An attempt was made to piace relatcd measurements
cn the same drawing but tiis was often nct possible, It is
necessary, therefore, in a number of instances to refer to
several drawings to locate all the dimensicns in a particu-
lar category. Tre drawings are not technically exact, only
illustrative, anc the reader is referred to the description
of the measuremeat in Chapter V for exact landmarks and
techniques,
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L

A

C

3
] ) [-' ! L Age
\ 1 \il_}l i 2 w:ight
! =1 ;
bOp _r<%“ L
§ % II ) Y M

. ’ 10 Sitting Height
$ 11 Eye Height (Sitting)
1) %)
‘ IRTONS A |

-~

12 ¥id-shoulder Height (Sitting)
13 Trunk Height (Sitting)

: 14 Elbow Rest Height (Sitting)
Stature N .. s i
Cervicale Height 16 Knee Height (Sitting)

Shouider Height 17 Popliteal Height (Sitting)

daist Height
Crotch Height
Kneccap Height
Calf Height
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¥ i
%? .
AS

]
Sa ! [Tzu
18 Shoulder-Elbow Length g
19 Elbow-Fingertip Length i7"
20 Buttock-Popliteal Length ~————
21 Buttock-Knee Length \\
60 Sagittas Arc

23 Functional Reach
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15 Tirigh Clearance
Height (Sitting)
24 Vertical Arm
Reach (Sitting)

26 Chest Breadth
28 Hip Breadth

S Shoulder Breadth 32 Chest Depth
7 Forearm~lorearm
Breadth
29 Hip Breadth
{Sittiag)

Y R

*,

30 Elbow Breadth 31 Knee ikreadth
{Bone) (poune)

(Standing)
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34 Shoulder Circumference
35 Chest Circumference

36 Waist Circumference

37 Hip Circumference

33 Neck Circumference

42 Arm Scye Circumference

43 Biceps Circumference
(Relaxed)

46 Wrist Circumference

55 Waist Front Length

56 Waist Back Length

59 Head Ciwrcumference

75 Hand Circumference

40

38
35
40
b1

53 Sleeve Length

Upper Thigh Circumference
Lower Thigh Circumference
Calf Circumference
Ankle Circumference

47 Vertical Trunk
Circumference
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42 Sucvulder Length I
50 Interccye 57 Back Curvature
48 Vertical Trunk
Circumference
(sitting) .
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‘ 51 Interscye
Maximum
g‘ /
f ‘ f 57 Head Length .
uy Biceps Circumference 54 Sleeve Inseawm Lengti
(Flexed) 6 Bitragion-Ceroneal
1 45 Forearm Circumference Arc
; (Flexed)
43




iy
s 0 13 Ve NI RN PN

58 Head Breadth

63 Bitragion
Breadth

64 Interpupillary
Breadth

865 Face Breadth

72 Hand Length
73 Palm Length
74 Hsand Breadth

to Wall
P
‘_('_'
]
@jb
1
76 Foot Length
77 Instep Length
78 Foot Erezdth
79 Heel Breadth

80

66 Head Height

67 Glabella to Vertex
Height

68 Tragion to Wall

69 External Canthus

Foot Circumference

42

62 Face Length

70 Nasal Rcot to
Wall

71 Pronasale to
Wall

31 Inztep Circumference
82 Heel-Ankle

Circumference
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84 Subscapular
Skinfold

id

83 Triceps Skinfo

ok N
Medial Calf

86

85 Suprailiac
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Chapter V
VARIABLE DESCRIPTIONS. AND STATISTICS

Descripticns and illustrations of the measuring
techniques and summa~; statistics are presented in the
following pages for zyc and the anthropometric dimensions.
The variables are rep~rted on a two-page layout. The left
siide page contains the description of the measurement and
i photograph and line drawing illustrating the measuring
i:echnique. The verbal description of the dimension states
=he actual technique used. The occasional variation from
these reflected in the photographs and line drawings were
done deliberately to illustrate better the measurement
technique.

The frequency graph at the bottom of the page is
based on the same values as the frequency table of the
oprosite (right hand) page. A small triangle just above
the hase line indicates the mean value. The two vertical
lines to the right and left of the triangle beneath the
frequency curve, indicate the values that correspond to
cne and two standard deviations below and above the mean
value. The frequency graphs for age and the shkinfolds,
because of the skewed nature of these distributions, have
only one standard deviation value marked to the left of
the mean value.

The right side page contains the summary statis-
tics, all of which were defined in Chapter II, and the
frequency table. The headings across the top of the fre-
quency table: F, CUMF, FPCT and CUMPCT, stand for frequency,
cumulative frequency, frequency as a percent of the total
frequency and cumulative frequency as a percent of the
total frequency. The ranges of the frequency tables and
the left-most set of summary statistics are in the units
in which the measurements were made.

Stature and weight as reported by the subjects
are ircluded as variables 87 and 88 with only a single

page containing the summary statistics and frequency
distrilkution being given for each.

Preceding page blank
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RANGES F CUMt  FPCT CUMPCT
THE ARITHMETIC HEAN 26471
58,00- 59,00 1 1482 0.07 100.00 STD ERROR {MEAR) eld
57.00- 58,00 U 1481 0,006 99.93 THE STANDARD DEVIATION  3.%)
56400~ %7.00 0 1481 G.20 99,93 ST ERROR {STOD WLEV) D.1h
55000- 56.00 0 i"ﬂl {)900 99:‘?3
54,00~ 55.00 0 1481 V.00 99,93 voen
53,00~ 54,00 1 148} 0,07 99,93
5200~ 53,00 0 14680 0,00 99.87 SYMMETRY=«~VETA | = Lebé
) 51.00- 52,00 2 14EC 0.13 93,87 KUSTUSIS==~vETA }1 = 5,71
5000~ 51,00 U 1475 0,00 99,73 CULE . UF VARIATIUN = 21.8%
43,00~ %0,00 ¢ 1478 0,00 99,73
. 48,00~ 69,00 U 1478 0.00 99,73 XKW
‘17060' 41%000 1 1"78 0.07 99:?3
%o ~00- 47,00 4 1477 C.27 93,66 NUMBER UF SUBJECTS = 1482
: 45,00~ 46,00 4 1473 0,27 99,39
< 44,00~ 45,00 3 1469 0.20 929.i2 R x
: 42,00~ 43,00 3 1460 0.20 98.52 THE  FPERCENTILEY
o 41.00- 42,00 9 1457 0.61 98,31
: 50400~ 41,00 B 1448 0.56 97,71
: 38,00~ 39,00 14 1429 0.94 G6,42 99TH GG, 34
= 3?000"‘ 38:00 2‘ 1"{5 lr‘Oa 95:‘05 QBIH ‘05&6?
36,00~ 37.00 2 1394 .81 94.06 97TH 3G.91
3 35,00~ 36,00 28 1382 1.89 93,25 95TH 37.%1
g 3,00~ 35,00 29 1354 1,96 91.36 YUTH 33,93
E 33,00~ 34.00 27 1325 1.82 8Y.41 85Th 3167
2 : 32,00~ 23,00 36 1298 2.43 £7.58 80TH 10401
- : 31.00 32,00 41 1262 2,17 83,16 757 25,69
- : 30.06- 31.00 36 1221 2.43 82.29 70TH 27.59
9 : 29.00~ 30.G0 S0 1185 3.37 79.9% e5TH 254867
S : 284,08~ 29,00 46 1135 3,10 76,59 &OTH 25 .85
2600~ 27.00 T4 1008 4.99 $8.02 SQTH 24,51
: 2500~ 2£.060 122 934 8,23 £3.02 457w 23.9%
: 24,00~ 2500 130 812 B8.77 5%.79 4QTH 23.42
: 23,00~ 24,00 183 682 12.35 4&.062 35TH 22.96
. 2200~ 23,00 166 499 13,23 33,&7 20TH 22 456
: 21,00~ 22,00 186 303 12.55 20.45 257H 22415
: 20.00~ 21.C0 8} 117 547 7.89 2CTH 21,80
i 12.00~ 20,00 23 36 2 Fr 0 2442 15TH 21.47
. 13.Q0~ 19.00 1 3 0,07 0.20 107H 2l.1¢
1700~ 18.00 2 2 G133 0,413 S5TH 20,70
: ARD 20,32
: : 2ND 19.95
i 151 13.60

¢ ALL VALUES ARE N YEARS
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IR Sem o emem

VOB A O I 02 RO B

KILOGRAMS pidjtnge, -
T1.6% REAN VALUEF  }T7i 1%
De2H SEIMEAN) {rat,r
LOLHY SD DEYIATIUN 74,04
Do SELSDH vy 1244
RANGE-S= F UMk FRCT CUMPCT
X g2
129.75=127.2% 1 1482 Q.07 100,00
. 127e725=124,7% & TaABT 0,00 9y,.94 Clibk s UF VARIATHNG = 14.us
- 119,75=122,2% 1 Jaul 007 943 SYMME TRY ===V ETA = 0Oert
: 117625~119,74 9 1480 0.0 99 He KHKEDS [y ===V 1A B = 5,08
114,.75-117,2% POl4RLG 0,07 49,86
. P12:.2%=114,7% O 14719 (.00 ey KD 5% & 8
Q9,8 -112,25 PoleTy 0,07 99,40
107:.25~10G6,175 h a7 9,44 99,73 NUMBE KR OF SUBJFLIY = lany
UL, The10T7 2k a 1473 U434 9Y,.35¢
1024729104, 7% M J468 0,67 92,06 FEFY
QUeTh=i02 .25 Y1 1458 0476 YHG3E
Vierh=~ QQ, 75 A 1447 1,69 97 .64 fHE PERCENTILES
Whelh= GT ¢4 75 14722 1,69 95,95
V2,25~ G94,7% 44 1497 .97 9ya ps KILOGRANS, Rildeny
RGaTh=e 92 25 65 1353 4,39 91.30
BT elh= AY, 7% R 1288 5.7¢ HE.9) 159 .44 9y i PETIPL
84,7Hh= RT7 .25 1048 1203 7,09 Hl.1? 10U,9%4 S i VY
B2.25%« B&oT5 1/ 1OYK K.23 T4 .09 Qg 55 UNARY RN
TO.75%= 82,25 107 QT6 Te27 65,556 Yl o O 95 T 71165
TTe25= T9.75 124 869 HelO SB.6a Yl R QG ke Alig a4
14,75~ 17425 144 740 9,72 49,94 B YH Bh it 196,17
T2e725%- T4,75% 193 596 6495 40,77 86,79 KO H 1G9}, 44
69.Th- 72,25 {08 493 B.h& 33,77 K4 .90 5 TH 187417
67.25~ 69,75 103 365 6495 P24 .04 R3,.21 TOTH PH%e40
654,75~ 67,25 H{ 262 5,40 17.6R8 Bl,.66 &5 TH 1RO WG
6?2a25%= 64,75 75 182 5,06 17.78 BUL1H &0 H 176,754
59,75~ 67.25 51 107 3.44 Te22 T8.76 5211 173 .62
57475~ 59,75 °7 26 lek2 3.78 714135 SOk 170454
54475 57,25 18 S 1.20 1:.96 75.95 45 TH 167 .47
524725- 54,75 2] 11 0.%hs 0,74 76 494 L0 H oo <
40475~ 52,25 7 3 0132 f:20 T3.4x 351k 1A1 .12
4T 475« 49,75 1 1 0.07 007 The517 30T h 157.7H
- G944 25Th 154,20
= b4l b 2UTH 15026
: 66615 15TH 145.h2
: 65470 107 H i4n,as
: 60437 FRLY 132,09
lf » 57.&0 280 126 .09
99454 IST 172 .44

MIM OKTLOGRAMS
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3. STATURE

Subisct stands erect, head in the Frankfort plane, heels
together, and weight distributed egually on both feet.
Hith the arm of the anthropometer firmly touching the

gcalp, measure the vertical distance from the standing
surface to the top of the head.
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152,75
15475
156,75
158,75
160.75
162.75
164,75
186.75
166,75
170.75
172.75
170,75
178.75
178.75
180.75
182.75
18475
186.75
186.75.
190,75
192.75
19%.75
193.75:

w
<
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RANGES *

196,25-197,2%
195025‘196.25
194025’195.25
193.25-194,25
197.25-193,25
191.25~192.25
190.25-191,25%
189,25-190.25
188025‘189.25
187.25~188,25
186.25-187.25
185.25‘}66025
184,25-185,25
183025-184.25
182125“183925
181.25-182.25
180,25-181.25
179.25-180.,25
178.25=179,25
177.25‘178025
176.25-177,25
175.25-1764.25
174025‘175025
17?.25‘17#.25
:72.25-173025
171.425=-172.,25
170.25-171.25
169025‘170.25
168,25-169,25
167.25-168,25
166,25-1067.2%
165.,25-166,25
164,25-1€5,25
163425-154,25
162.25-163,25
161.25~162.25
160.25-161.25
159025“260.25
158,25~159.25
157.25“155025
156.25-157.25
155.25~1564.25
154025—155025
153.25=-154,25
152025‘153o25

*IN CEMTIMETERS
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CUMF

14862
1480
1480
1480
1479
1477
1471
1467
1463
1456
1444
1435
1418
1394
1367
1321
1265
1199
1138
1064

973

FPCT

0.13
0.00
0.00
0.07
0.13
0.40
0.27
027
007
0.88
0.54
115
1.62
1.82
3.10
3.78
4545
4.12
499
6.18
4,99
526
634
54,07
1.29
6.4l
4.32
493
5.08
3.04
1.86
2436
2.77
1.55
G.94
0.81
CeB1
0.27
0,07
0.27
0.00
0.C7
Q.00
0.07
c.07

CumMpcT

100,00
99,86
99,86
99.86
99.80
39,66
99.26
58 .99
98,72
98425
97.37
96,83
95.68
94 .06
92,24
89,14
85.36
80.90
76.79
71.79
65465
60,66
55.40
49,06
#2498
35,69
29.28
24 .97
2704
14,98
11.94
10,08

769
4,93

3437
2 e%3

1462
Q.81
0454
Geb7
0,39
0.20
0.13
0.3
0,07

CENTIMETERS

174,56
0.16
.33
G.127

]

¥ YA
EiMEpan;
SD DEVIATION
SE(SC DEV]}

*k K%

COEF, UF VARIATION
SYMMETRY-==VETA |
KUKTOSIS~~=VETA |1

eRu%

NUMBER OF SUBJFCTS

Lok X

nnay

]

THE  PERCENTILES

CENTIMETERY

190,18 9QTH
187.99 Y8 TH
186-69 97T
18%,02 95 TH
182,60 YOTH
181.03 85TH
179.81 B0 H
178,77 7534
177.584 JOTNH
176.98 65 TH
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CERVICALE HEIGHT
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Subject stands erect, head in the Frankfort plane, heels
110

together, and weight distributed equally on both feet.
With an anthropometer, mezsure the vertical distance

from the standinag surface to the cervica
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5. SHOULDER HEIGHT

Subject stands erect locking straight ahead, heels to-
gether, and weight distributed equally on both feet,
With an anthropometer, measure the vertical distance

from the standing surface to the right acromial land-
mark.
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€. WAIST HEIGHT

Subject stands erect loocking straight ahead, heels to-
gether, and weigh® distributed equally on both feet.
With an anthropometer, measure the vertical distance

from the standing surface to the right lateral waist
landmark.
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7. CROTCH HEIGHT

Subject stands erect, heels approximately 10 cm apart,

ané weight distributed equally cn both feet, The meas-
urer holds the anthropometer in front of the subject and
requests him to raise the arm of the anthropometer up
into the crotch until light contact 1s made. The point

. of contact is between the screotum and the right leg. The
! subject brings his heels together maintaining the contact
of the anthropometer arm in the cxotch. Yhe vertical dis~
tance from the standing suxface to that level is then re-
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8. KNEECAP HEIGHT

Subject stands erect, heels together, and weight distrib-
uted equally on both feet. With an anthropometer, measure
the vertical distance from the standing strface to the
supra-patella landmark.
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9. CALF HEIGHT

Subject stands erect, heels together, and weight distrib-
uted equally on both feet. With an anthropometer, measure

the vertical distance from the standing surface to the
calf landmark.

5 —

7
[

!

{
4

570

§5G+
{82
$15~ \

33.00
N0

35.00
38.00
37.00
39,00
90.00
40.0¢
41.00

H2.00

62




B o R O R YR e o e e

CENTIMETERS INCHES

34,45 MEAN VALUE 13.5%

W T o R R

0,06 SE{MEAN) 0.07
2.19 S UEVIATIUN Yo Bt
UeO& SE(SDL DEV) Galr
RANGFS= F o CUMF  FPCT CUMPCT ey
41,75~ 42,25 3 1487 0,20 100.00 COEF . UF VARIATIIN = 6&.4%
o 4125~ 41,75 5 1479 0.34 99,80 SYMMETRY=-—=VETA | = (.71
- 40,75=- 41,25 4 1674 0,27 99,46 KURTUS IS==-~VETA 1] = 3,36
£ 40425« 40,75 4 1470 0.27 99,19
£ . 39.75~ 40,25 T 1466 G.47 98,92 wwE
. 39.25~ 39,75 T 1458 0,47 98,44
3 38,75~ 39,25 10 1452 0.67 97.98 NUFBER OF SUBJECTS = laig
- 38425~ 238,75 18 1442 i,21 97,30
: 3775~ 38,45 30 1474 2.02 96.09 FwEw
: 37.25- 37,75 52 1394 3.51 94,06
: 36,75~ 37,23 64 1342 4,32 90,55 THE PERCENTILES
z 35,75~ 36,25 95 1187 6.41 80,°" CENTIMETERS INCHES
- 34475~ 35,25 124 972 R,37 &% 4U432 99TH 15.87
£ 34425~ 34,75 162 84F 10432 57.. 39,30 9ATH 15447
H 33,75- 34.25 12} 686 R.i1& 45,24 38.74 97TTH 15.2%
* 33425~ 33,75 136 565 9,18 235,12 38.0% YS5TH 14.98
- 32,75~ 32,25 110 429 7,42 2@ o< 37.13 90 1H 16,62
32.25- 32,75 A5 319 5.74 21.%2 36.58 B5TH 14,40
21.75- 32,25 87 234 5,87 135,79 3b6.id 80TH 16.24
3}025" 31(75 53 1‘:’7 3.53 9&?3 35.8‘. 75TH 1‘4010
30,75~ 31.25 2?7 % 1.82 6.34 25,30 T0TH 12,.9x
30,25~ 30,75 31 67 z.0Q 4.52 35.22 65TH 12:87
€2:75=- 30,25 19 36 1,28 2.43 34.65 6QTH 12,76
29.25- 29,75 11 17 Q.74 1,18 34 .69 55TH 13.42
2R T5- 29,25 0 & 0.09 Geald 34,43 S07TH 13,%6
28025" 28-?5 & b 027 0«40 B‘Qg-}? 45TH 13.‘15
N 27.75- 28-25 i zZ 0:[‘7 0913 33099 HOTH 13035
: 27425~ 27.75 c . Oen {.07 33,462 i5TH 13.20
26475~ 27.25 1 1 G.G7 G077 33,32 30TH 12412
32.99 25TH 12.49
22462 207+ 12.8%
: 32.i% 1STH 12,57
: 31,65 10TH 12,45
: 30.87 5TH 12:.16
3091 3RD 1190
. 3¢.09 2D 11.85
29.6¢& 187 11.68
®IN UENTIMETERS
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10. SITTING HEIGHT

Subject sits erect, head in the Frankfort plane, upper
arms hanging relaxed, forearms and hands extended for-
ward horizontally. With the authropometer arn firmly
touching the scalp, meazure the vertical distance from
the asitting surface to the top of the head.
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RANGES®S

101.25-181.75 -

[ 100.75=101.2%
10042%~100,7%
GO TH=100.75

Q‘).;.”"'"'

‘33.75-

GRePEH~
- 9?'75-
V7,720
96475~
96~25-
95.75“
Qb 20w
G4, ib-
9“0?5’
4’.75*
23,25~
9;075*
Q7.25~
91,75~
91,25~
AN, Th-
90.25"
89375“
v 25~
!"qo7b-
fa, 2h-
BT o 75~
57.?5"
L
86.?""’
BS .75~
Pr’o?‘)'
8“‘?5“
R“-\.’.S"
He TS~
B3, rh=-
L
39025"”
5{‘ 075"
glv?S“'
Al g 75~
8“:25"‘
7QQTb"‘
79»25"’
TR 75~

it CERTIMFTFRS

u,75%
R3425
GE.T75
98,.2%
q?'7§
97.25
S5.75
9€.25
9‘).?‘\
A5,42%
GheThH
G425
93,75
93,25
92.75
92425
G115
Ql1.2%
G075
Q1. 2%
ad s
3G.25
R8.75
HBR. 25
RT7.75
Bleé%
Bb.T75
3\6.?5
BR,75
Ahe 25
g4 .75
Ra g 2%
83,75
832.2%
B2.7%
Ale.25
R1.75
R1.25
ROLT5
"“:QEEE
12,75
79'25"
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CUmF

1482
1481
1480
1478
1475
1472
la6H
1464
1455
1441
1426
14013
1371
1348
1316
1259
1205
1149
1065
G87
uevT
798
1264
606
521
451
350
302
232
IX- X
146
107

R

57

L0

27

16

i5

i0

[aufiaS S S ANAY RAV VY Je -]

FRCT

0.07
0.07
0.13
0.13
()I??
(V27
027
De61
Q94
1.0}
1.55
2416
la%6
216
3.8%
3454
3.78
5,867
5226
6.07
5,68
4499
Te96
5.74
4,72
6414
3.91
4,72
3,04
2617
2:43
1.96
1642
1.1%
DR
i} 456
‘i.??
0.34
Q.13
0434
G.07
G,0C
G.GO
‘.’.(Jn
0.07
G007

CUMPCT

100,00
99,93
99,86
99,73
V5 .60
99,33
499.06
98,79
981 H
97.23
96,22
94 .67
92.51
90 96
88.80
84,95
Ble.31
77.53
71.86
&6 460
60.53
53,85
LGHLBH
40 .89
3‘3@’.5’
30,53
74.79
20,38
13.65
12467
9.85
7472
$e26
3.R5
?.7()
182
1s78
1.01
Veh7?
Q.54
0.20
013
Ge13
1,13
0e13
067
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CENTIMETERS
90692 MEAN VALUEF
U, 08 SelMriaNg
34743 SI2 DEVIATHON
Ve}6  SE(SUL DEV)
& gk
Clict o, i+ VARJAYT LN =
SYMMETRY=e=VETA =
KUKTHC ] Se==VETA =
NUMBER OF SUBJLCTS =
% kR
THE PERCENTILFS
CENTINMETERS
GR.64 99 Tk
9770 9RT H
97.10 Q7 TH
96,30 95TH
95,07 90 TH
94 4,25 L5TH
G3enl BOTH
94,06 751H
92.57 TO0TH
92413 55T H
Q1 .70 HOTH
Q; 630 A5TH
9y .90 POTH
U .50 45Tk
QU.10 LT
89."9 35!”
RY .29 30Tk
8&.7»{ Z‘JTH
Bhe25 207Th
8i/.64 15TH
86 KD 10Tu
#5,66 57K
N4 ,RY ZRD
84426 i
83,28 157

INCHES

35.’”'
{1efi%
lev 7
Gelir

Seb%
a1
a1

14h8¢

TRNCHES

YU bl
3U b
G723
37.91
3743
37.11
36.85
3664
36445
36,27
46610
35494
35 .?cj
35.63
35607
35,731
Ah,14
34,95
3e .75
3‘0.";;‘;
34,19
33,73
33,41
33,17
3779
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2l. EYE HEIGHT (Sitting)

Subject sits, erect, head in the Frankfort plane, upper
arms hanging relaxed, forearms and hands extended for-
: ward hori-ontally. Wwith an anthropometer, measure the
vertical distance from the sitting surface to the exter-
nal corner (external canthus) of the right eye.
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88075’
88.25‘
37.75‘
BT 25~
BEo7b=
Hbo?b-
“5075‘
. 85025“
8‘1.75"'
B4 425~
R-“o—'f"
ﬁ%o?b"
5?:75“
B2adh=
“Io?b‘
8l e25~-
R(‘o?“-
8“025“
79,75~
79,25~
79.75”
TR ¢25-
‘.‘..’075"
7?7}“-
Thoe 1=
The2t.~
7"07”‘
758,725~
:f 7"0.77"
B 7“0?5“
i T3.,75~
B 73.25-
: 7275~
72425
71 .75‘/"
71625-
T0,7T5-
TNe?25
69,75~
£9.25-
hR,TH~
63.25"
6775
67075‘
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RANGFS*

89.25
88.75
8R.25
37475
87425
REaTH
86425
85,75
85425
B4, TH
Bhe?l5
Bl,7H
H34.2%
B2.75
82425
Ble /b
Rl1.25
BOe7h
80425
T9.75
TG9.25
78.7h
1825
T7.7%
TTelH
ToelY
7625
The 75
The25
Tuel15
Tée2h
7375
Te’8
127TH
T2.2%
71e75
Tle2h
7075
7025
69,75
69,25
68475
5R.25
£T7.75

“IN CENTIRETHRS

LD AP S D

32

CUMF

1482
1481
1480
1480
1476
1470
1465
1457
14481
1432
1410
13491
1362
1330
1293
12344
1182
1108
1021
919
824
733
6723
Y4/
L4h5
ARG
309
24?2
18K
141
124
86
53
43
31

22
11

—AY N e W

FPCT

0.07
0.07
0,00
0627
0440
0.34
Oeb4
061
1.08
le48
l.28
l .qb
2.16
2450
3.91
3458
4499
Se87
6.88
6441
belé
Teb2
5.47
655
fe o ] 7
S 6
beob52
364
3,17
1.1%
72456
2423
D67
Okl
0.61
0.%4
0.20
Q44
0.20
G o100
0N.07
0,00
0,07
(07

CUMPCT

100,00
99,93
99.86
99,44
99,60
99.19
98,85
98,31
97.71
96,463
95,14
93 .86
91,90
89,74
8Te25
83,33
T79.76
T4.76
68,89
62.01
55.60
494,46
42.04
3607
30,04
25 .91
20485
16433
12.69
9.5]
Be37
H & A0
3.%8
290
72.09
1.48
0926
074
D&
0,20
0.720
0413
0e13
0,07
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CENT 1Mt TERS

THo480
Ue(H

delh SO DEVIATION

006

Chtk, UF

MEAN VALUE

SE(MEANY)
SE(SL DEV)

K 3x ¥

VARTATION

SYMMETRY=~==VETA |
KURTIUOS I5=--=-VETA 11

EEeR R

MUMBER stk SHURJESTS

THE

T

PERCEMTEILES

CENTIMETERS

hhe20)
Ha 87
Bé o Ub
B2 .H1
Bz2.01
Hila439
RU .86
R <39
19,96
79.56
TYa17
18.78
78440
78401
7760
77.18
76.71
76.19
15458
T4 480
734061
74 8¢
72.22
7126

91
YR TH
Y71TH
95 TH
YOTH
BHTH
BOTH
5Tk
70TH
H5 TH
61T H
55 TH
50TH
451h
LHOTH
36TH
30TH
25 TH
20TH
15TH
I10TH
STH
3IRD
7 ND
1ST

INCHES

31.02
0.03
le2Y
0.02

4,07
-U Q“l
3.17

1487

| EEIM TN

BG4 017
EX Y
33441
33,09
32.60
32.29
32.04
31 R4
E L))
$lelt
31.3¢
3l1.17
3te0s2
30 476
3(’-73
1065y
306364
INL.20
3¢ .00
29.176
2645
?8.98
?F.b?
28,45
28405
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12, MIDSHOULDER HEIGHT (Sitting)

Subject site erect, head in the Frankfort plane, upper
arms hanging relaxed, forearms and hands extended for-
ward horizontally. With an anthropometer, measure the
vertical distance f£rom the sitting surface to the zight
midshoulder landmark.

180+ t
110~
90~
70~

§0~

51.00

$2.00
53,60
54.00
$5.00
$8.00
$7.00
81.00
71.00

$8.00
$8.00
80.00
82,

B8

84.00
65.00
66.00
87.00
868.00
69.00
70.0C




RANGES*
70,75~ 71.25
T0.25= T0475
69.75" 70-2‘)
6902‘)" é\}QTS
HBTH~ 6925
$8'35~ 6&.75
£ETeThe &8,25
ET+25~ 67,75
66:75“" ﬁTuZS
664,25~ 66,75
[T A TP “he28
6525~ 658,75
Hh4eT5= b5,2%
64,25~ 64,15
63,75~ 64,25
63,249~ 63,75
52.75“ 63025
62,25~ $2.7%
6175~ 62625
61.25“ él.?%
60,75~ 61,25
6Ge25~ 60,75
59,75= 60425
SQst- 59.75
5“.75‘ 59.25
58.25~ 58475
57.75"‘ 53025
57-25" 57.75
56.75“ 57925
56,25~ 56475
5‘)075- 560?_5
55425~ 55,75
5‘4.75‘ 550?5
5‘0.25" 5‘0.75
53,75~ 54,2%
53025"‘ 53075
5?075" 53025
5?.?_5" 52075
51.75- 52,25
51,25- 51,75
50.75' 51025

*IN CENTIMETFRS
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LW e N

CUMF

1482
1480
1477
{474
1466
1457
lashy
t&a23
138Y
1341
1304
1255
11884
1§12
1028
527
819
693
589
511
416
332
258
194
147
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E RS
O o m

—
r—-r-v—’-—r—‘p—a-—-r—-'-'sj\l!

FPCT

G.13
0.20
0.20
0,54
0,51
Ge.81
1448
2443
2443
3.47
3.10
et 2
5.1%2
5.87
682
7629
B:50
702
5026
6.‘01
5.67
4.99
4432
351
3.04
216
Lel5
1.35
0:54
043¢
054
Gea0
N.00
0.00
0.00
0.00
0,00
0.0{)
0.00
0.00
0.07

CUNPCT

100.00
99.86
99,66
39,46
98.97
38,31
57.50
96 .02
%3459
91.16
81.79
84,68
8Col 6
75.03
69437
62455
55.2¢6
46476
39.74
34,48
éB.07
22,40
17.41
13.09

9.58
655
4.39
3.24
1.89
1.3%
1.01
0.47
0.07
.07
0.07
0.07
0.07
0,07
0.07
0.07
G.07

69

CENTIMETERS

62,90 MEAN VALUE
0.07 SE (MEAN)
2077 SD DEVIATION
Ueltd  SE(SD DEV)

FR¥A

COEF, OF VARIATININ
SYHME TRY~=~VETA |
KURTDS[S~~~VETA 1}

u oW

Bl %

NUMBYR (OF SUBJECTS

LT
THE PERCENTILES
CENTIMETERS

69.28 991H
68.60 98TH

68.14 YTTH
67.51 957H
66,50 “OTH
65.81 85TH
65,25 80TH
64.78 75TH
64.35 70TH
63.96 65TH
63.59 60TH
63,23 55TH
62.88 50TH
62453 45TH
62.18 40TH
61.81 35TH
6lc43 30TH

61.02 25TH

60.56 20TH
60,03 15TH
5¢.¢36 10TH
5u4,34 5TH
57 .67 3RO
57.16 2ND
56,33 187

INCHES

24,76
0.0
leli®
0,08

Ga.4Y
‘C’ a“3
294

1482

INCHES

27.28
27,01
26483
264,58
26.18
25,91
25469
2.‘).5"
25.34
?5.18
25.03
24,89
24,76
26,62
2448
24,34
24419
?4.02
23.84
23,83
23,37
22.97
22.10
2251

22.18
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Subject sits erect, head in the Frankfort plane, upper
zrms hanging relaxed, forearms and hands extended for-
With an anthropometer, measure the
vertical distance from the sitting surface to the su
sternale landmark.

ward horizontally.

13.

TRUNK HEIGHT (Sitting)

N

}s

48.00

$0.C0

$1.00
$2.00

$3.00

S4.00

55.00

$6.00

$72.00
$68.00

$8.00

60.00

81.00
82.00

§3.00

84.00

65.00

88.00

8702




B R e

CENTIMETERS INCHES
58439 MEAN VALUE 22499
0.07 SE(MEAN) 0.03
RANGES* F CUMF FPCT CUMPCT 2465 SD DEVIATION lelh4
0.0% SE(SU DEV) 0.07
66425~ 564,75 3 1482 04,20 100.00
65,75~ 66,25 0 1479 0,00 99,80 ek
65,25~ 65,75 G 1479 0.00 99.80
. 64,75~ 65,25 10 1479 0467 99,80 COLF. UF VARIATION = 4.5%
64425~ 64,75 10 1469 0.67 99,12 SYMMETRY===VETA | = 0.0l
63.75- 64,25 18 1459 1,21 08,4¢ KURTOS IS==~=VETA Il = 3,30,
63.25- 63,74 13 1441 0.88 97,23
. 62.75- 63,25 24 1428 1,62 96,26 BoRR
62.25- 62.75 32 1404 2.16 94,74
61,75~ 62.25% 47 13772 3,17 92,48 NUMBER OF SUBJECTS = 1482
61.25- 61,75 40 1325 2,70 89.41
H 60,75~ §1.25 69 1285 4.66 86,71 LR L]
3 60,25~ 60,75 94 1216 6434 82,05
2 59,75~ 60,25 B7 1122 5.87 175,71 THE PERCENTILES
59,25~ 59,75 96 1035 6,48 69,84
SR.75~ 59,25 11e 939 7.83 63,36 CENTIMETERS INCHES
58425~ 58,75 115 823 7.76 ¢5,.,53
57.75~ 58,25 106 708 T.15 47,717 64,77 99 TH 25.50
B 56425~ 56475 76 391 5,13 26.78 62 .84 95TH 24474
: 55¢75= 564,25 74 315 4,99 21,26 61,84 90 TH 26,34
55.25- 55075 56 2‘01 3.78 16026 61@17 BSTH 2‘0008
54425- 54,75 39 120 2.63 .10 60,19 75TH 23,70
53,75 54,25 19 61 1.z8 Set7 59,7H JO0TH 23,54
53,25~ 53,75 26 2 1.75 4,18 59,4) ¢5TH 23439
52.75- 53,25 18 36 1,21 2443 59,05 60TH ?73.25
52425~ 52475 6 I8 0.40 1.21 58,71 S5TH 23.11
: 51.75- 52025 1 12 0007 0.81 58'37 501H 22098
i 50.75- 51.25 3 6 0.20 0440 57.69 40TH 22.7
. 50025~ 50475 0 3 0.00 0,20 57.34 33TH 22.58
. 49,75- 50,25 i 3 0,07 0,20 56.97 30TH 22.43
: 49,25~ 49,75 1 2 0,07 0.13 56457 25TH 22427
: 48,75~ 49,25 1 1 0.07 0.07 56413 20TH 22.10
H 55,62 15TH 21490
. 54,99 10TH 21.65
i 54,06 5TH 21.29
r 5469 3RD 21.06
. 53,07 2nD 20.89
52.44 187 20.65

*IN CENTIME1ERS
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l4, ELBOW REST HEIGHT {5itting)

Subject sits erect iooking straight ahead, upper arms
hanging relaxed, forearms and hands extended forward
horizontally. With an anthropometer, measure the ver-

tical distance from the sitting surface to the bottom
of the right elbow.

=3

L Ll A i s

12.00

18.00
21.00

15.00
16.00
19.00
20.00

22.00

#3.00

2u.00

25.00

€6.00

27.00

28.00-
28.00

30.00

31.0C
32.60

72




CENTIMETERS INCHES

Rt v R tlte

23,10 MEAN VALUE 9,09

0,07 SE(MEAN) 0.0%
£ 2465 D DEVIATION 1e02¢
z RANGFS* F CUMF  FPCT CUMPCT 0.05 LE(3D DEV) Volr?
? 31,75« 32.25 1 1482 0.07 100.00 Ll 2R
~ 31425~ 31.75 2 1481 0.13 99,93
. 30.75- 31.25 2 1479 0.13 99,80 COEF, OF VARIATIUGN = 11l.4%
N 30425~ 30,75 3 47T 0,720 99,66 SYMMETRY===VITA [ = -0.03
E 29.75~ 30425 2 1474 0413 99.46 KURTUS]S~-~=-VETA 11 = 3,27

29.25- 29,75 T 1472 0447 99,33
. 28475~ 29,25 12 1465 0.81 98.85 FANK
28.25- 28,75 14 1453 0,94 98,04
27.75=- 28,25 i2 1439 0,81 97.10 NUMHBER UF SUBJECTS = l4&¢
27425~ 27,75 20 1427 1:35 96.29
26,75- 27,25 43 14067 2.90 G4.94 SAYE
26425~ 264,75 5¢ 1364 3.64 92,04
25.75- 264,25 59 1310 3.98 #8.39 THE PERCENTILES
25425= 25,75 69 1251 4.66 B4.41
26475~ 25,25 B0 1182 5,40 79476 CENTIMETERS INCHES
24,25= 24,75 101 1102 6.82 T4.36
23475~ 24,25 115 1001 7.76 67,54 29445 Y9TH 11.59
22475 23,25 116 763 T.83 5i.48 28.12 9TTH 11.07
22425~ 22,75 102 647 6.88 3,66 27.45 95TH 10.81
21675= 22,25 110 545 T.42 36.77 26,45 90TH 1041
21425~ 21475 16 435 5,13 29,35 2419 85TH 10.15
2075~ 21425 87 359 S5.B7 2%.22 25,27 8OTH 9.95
20,25~ 20,75 63 272 4.25 18.35 24 .84 75 TH 9,78
19.75~ 204¢5 65 209 4,39 14,10 24445 70TH 9,63
18,75~ 15425 29 104 1.96 7,02 23.76 60TH 935
18.,25= 184,75 21 7% 1,42 5,06 23.43 55 TH 9.273
1775~ 18425 19 4 1.28 3.6% 23.11 50TH 9,10
17425~ 17475 12 35 0.81 2436 2279 45TH H,97
16.75- 17.25 5 23 0.34 1,5% 22 .47 40TH §.85
16425~ 16475 6 18 0,40 1.21 22,13 357H Ra71
18075"’ 16.25 6 12 00‘00 0081 2}.07? 301“ 8057
14,75~ 15,25 5 5 0.34 0.34 20.94 20TH 8,25
20443 15TH 804
19,75 10TH 7.78
18.74 5TH Te27
17 .39 IRD 7.08
17445 ZND 5.87
° l(“oﬁ" 157‘ 6051
*IN CENTIMETERS
: 73
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15. THIGH CLEARANCE HEIGHT (Sitting)

Subiject sits erect on a flat surface, feet on the ad-
justable platform, knees flexed 90 degrees, and thighs
parallel. With an anthropometer, measure the vertical
distar.ce from the sitting surface to trhe highest puint
on the right thigh,
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b RANGES* F CUMF FPUT CUMPCT
g CENTIMETERS INCHES
g 19.65~ 19,85 1 1487 0.07 100.00
§ 19,45= 19.65 O 1481 0.00 99,93 14,71 MEAN VALUE 5.79
§ 18,25+« 19,45 O 1481 0,00 99,63 UCaN)e SE{MEAN) 0.01
& 1905+ 19,25 2 1481 0.13 99,93 L.41 SO DEVIATION  0.5%
: 1R eB5= 19,06 1 1479 0,07 99,80 0.03 SEI(SD DEV) 0.01
18,65~ 18,85 2 1478 0.13 99,73
1R,45~ (8,65 2 1476 0413 99,60 LE 334
125~ 18445 6 1474 0,40 99,46
18,05~ 18,25 4& 1468 (1,27 99.06 COEF. UF VARIATIUN = 9,6%
17.85~ (8,05 5 1464 0,34 98.79 SYMMETRY~~=VETA I = 04,09
17,65~ 17.85 5 1459 0.40 98,45 KURTUS |S=~-=VETA 1] = 2.99
. 1745~ 17465 10 1453 Q67 €HL.04
17,28= 17445 18 1443 1.2% 97,37 XK
1705~ 17.25 15 1425 1.0} 9¢&e153
16,89~ 1T7.05% 19 1410 1.28 5%.14 NUMBER (F SUBJECTS = 148y
16,45 164,65 36 1363 2.43 91.97 L2 2 2
16e25~ 16445 47 1327 3.17 89.54
16.05- 16425 60 1730 4.05 86437 THE PERCENTILES
15485~ 16,05 43 1220 3,31 82.32
15.65= 15,85 55 1171 3.71 79.01 CENTIMETERS INCHES
15.45~ 15,65 83 1116 5.60 75.30
15.25= 15.4% L 1033 4,32 69.70 18.17 99 TH Te1%
15.05- 15425 89 69 S.01 65.38 17 .69 Y8TH 6.96
14,85~ 15,05 89 880 6.01 59.38 17.40 971H S5
14,65~ 14.85 87 731 5,87 53.37 17 .04 YyhiH 671
192,45~ 14,65 71 704 4.79 47.50 16.50 90TH 65
14425= 14,445 T6 633 S.13 42.71 16.15 B5TH &.36
14,05~ 14,25 82 557 5,53 37.%8 15.85 80TH 6425
13.85- 14,05 66 675 4445 32,05 15.65 75T 6418
12,65~ 12,85 67 402 4.52 27.60 15.44 70TH 6.0h
é 13:45" l3obs 7“ 3‘04) ‘0072 23.08 15025 65Yﬂ 6.0()
2 13.25- 13,45 43 272 2.90 18.35 15.07 607TH 5493
1 13.06- 13.25 47 228 317 15.45 14,89 55TH 5.86
< 12.85- 13,05 aq 187 2.63 12,28 12,71 S50TH 5.79
gf 1248~ 12465 30 104 2.02 7«02 l#436 40TH 5.65
= 1225~ 12445 21 T4 1.42 4499 14,17 35TH 5.58
E 12.05- 12.25 15 53 1.01 3.58 13.97 30TH 5.50
3 11.85- 12.05 16 3R l.08 2456 13.76 23TH e 2
= 11.65- 11485 6 22 0,40 1.48 13,52 207w 5432
; : 110‘05" 13.~65 3 16 0020 1!08 13‘2‘0 ISTH 5-21
= - 11.2%- 11,45 2 13 0,13 0.88 12490 i1QTH 5.G8
> 11,05- 11.25 4 11 0.27 Vel% 1241 5T 4,89
= . 10,85~ 11.05 & T 0427 Cete 7 12.11 i) 2,77
/_ 17.65%~ 10485 2 3 0.13 N.20 11.91 ZND 4,9
_ ~ ).“0"5" 100&5 1 : e‘\')"’ Oon-, 1‘062 15] ‘0057
o : SN LENTIMEYERS
B 75
E

S o

L




16. KNEE HEIGHT (Sitting)

Subject site erect on a flat surface, feet on the ad-
justable platform, knees flexed %0 degrees, and thighs
parallel. With an anthropometer, measure the vertical
distance from the platform surface to the top of the

right knee at a poini: 5cm proximal to the anterior
surface of the patella.

gecacaoesa2s22283

R R E R ]

ddcddgigsangnddas
76

82.50




ywqu“mem

RANGES* £ CuMF  SpCT CuMpT
CEMTIMETERS INCHES
19.65- 13,88 1 1482 0.07 100.00
19445~ 15,45 G 1481 0.00 99,93 14.7) MEAN VALUE 5.79
19.25~ 12,45 0 1481 0.00 99.93 Ue)% SE{MEAN) 001
18.05= 1¢,25 2 1481 02.13 99.93 i«41 500 DEVIATION de5%
18,85~ 1%,0% 1 1479 G071 99,50 C.02  SEISD DEV) RSN
18,45~ 1R.65 2 1476 0,13 99,40 LR
1R 75 18.45 5 1674 0.40 99,40
1R.C3~ 18,75 4 1468 0.z7 499.06 COEF. OF VARIATIUN = 9,6%
17.85~ 18,03 5 late 0,34 98,79 SYMMETRY=~=VETA | = (.09
PTanb= 17.85 € 1459 0.40 98,45 KHETUS jS—==VETA I] = 2,94
17,45~ 17,65 16 1453 0,67 98.04
17.25- 17445 18 1443 1,21 97,37 H& %
17.05~ 17,28 I 1425 1.01 96.15
16,85~ 17,05 19 1410 1.28 95.14 NUMBER OF SUBJECTS = 1482
16,65~ 16.85 286 1391 1.89 93,86
16645- 16,65 3o 1363 2e43 81.97 L2 2
16425~ 16.45 “T 1327 34'7 89,5«
16,05~ 16.25 €0 1280 4,05 86,37 THE PERCENTILES
15,85~ 16.05 49 1220 3431 82,32
15,65~ 15,85 56 1171 3.71 79,01 CENTIMETERS INCHES
1545~ 15.65 83 1116 5.60 75.30
15.25- 15,45 64 1033 4,32 69.70 18.17 93 TH Teld
15.05~ 15,25 89 69 H.01 65.38 17,69 YBTH Ge9b
14.85- 15.05 29 R80 6.01 659,38 17,40 971H be8S
14,65~ 14,85 87 791 65.87 53.37 17,04 Y5TH 6.71
14445~ 14,65 71 706 4.79 47.50 16.50 Y0 TH 645
14425~ 14,45 76 633 5.13 42,7 16415 BH5TH 6.306
14,05~ 14,25 82 557 5.53 37.48 15084 80TH 6.25
13.85- 14.05 66 475 4,45 32,04 1he65 15T+ 6.16
3 13,65~ 13,85 &7 408 4,52 27.60 15,44 70TH 6.08
4 13.45~ 13.65 0 342 4,7z 23.08 19,25 65TH 6.0v
E 13:25< 13,45 43 P72 .90 18,35 i5.07 60TH 5%.93
= 13.35- 13,28 &7 229 3317 15,45 1=,82 S55TH 5.86
% 1785~ 13,05 39 182 2.63 12.28 14,74 50TH %.79
; 1?.65‘ IZQBE' 30 1‘93 2.63 9.65 14005" IOSTH .‘}o 72
2 12,43~ 12.65 EL 104 2.02 T.02 14,36 40TH 5,65
12-25" !?-"'S 21 74 1642 4499 i"ol? 35TH 5558
12.05- 12.2% 15 53 1.01 3,58 13.97 30TH 5.50
11.“5" 12'0‘; 16 28 1.(58 Z(Sb 13.70 ZSTH 50"‘2
11.65- 11,85 6 22 0.40 1.48 13.52 207TH 5.32
11,65~ 114865 3 16 D.20 1,08 13.24 15TH 5.21
11.25- 11.45% 2 13 0.13 V.88 12490 10TH 5.08
11005" lic:‘.‘s 4 11 0027 007‘0 120“1 57H ‘OQSQ
10,85~ 11,43 4 7 0,27 Tot 7 12.12 3RD 477
10.65~ 10.85 2 3 0.13 0.20 11.92} zND 4469
10,45~ 10,25 1 1 G.07 0.07 11.62 187 457
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16. KNE HEIGHT (Sittino)

T
i

A

Subject sits ereet on 3 flat surface, feet on the ad-
justable platform, knees flexed 90 degrees, and thighs
parallel. With an anthropometer, measure the vertical
distance from the platform surface to the top of the

right knee at a point Scm proximal to the anterior
surface of the patella.
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42.50
N8.%0-

U8.50-
50.50
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KS.50
4850
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S50+
548.50~
55.50
56,50+
52.50+
5850+
59.50~
80554
81.50
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RANGF S #

62.25- 62,75
61.75- 62,25
61.25~ 61,75
60,75~ 61.25
6025~ 60,75
59,75~ 60.2%
SQOZS‘ Sqo75
58,75~ 59,2t
BR,25- 58,75
57.7h- 58.25
57025° 57075
56,75~ 57,25
b6 425~ 56475
55,75~ 56,25
55425~ 55,75
56,75~ 55,25
564,25~ 54,75
53,75~ 54,25
53,25~ 53,7%
52¢75- 53,25
5225~ 52,7H
51475~ S2.2%
51.25* 51675
50.75— 51025
50.25" 50.75
49,75~ 50.25
49,25~ 49,75
48,75~ 49,25
4“.25“ 48075
47,75~ 48,25
47,25~ 47,75
66.75“ 47&25
46.25“ 460?5
45075“ 46;25
45925“ @§¢75

FIN CENTIMETERS
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P Oy e

16
11

23
32
ag
62

35
Q6
108
116
iee
as
126
103
33
T4
57
&4
~g
1

-
Lo\ Jke S BNW T (I

CUNMF

Jo82
148}%
147%
1679
14" 7
1474
1448
1463
V449
1438
1432
1409
1277
1339
1477
1210
1iz2s
1029
954
808
&84
‘99
473
I
2T?
203
146
107
57

38

[

TN e (P

FPCTY

0407
0.13
{1.00
0el3
0,20
D40
0.34
054
Ve7%
Qeays
1.55
221é
2655
4.18
Q’C?
5 Tu
HakeB
7.09
7 .83
8,37
YeT4
8.50
5495
$e28
4499
3.85
2497
3.04
1.28
0.94
Taha
0.3
0.54
3613
007

CuMpc’

107
ETOR
9% .
99.40
99.66
99,46
9% .06
98.72
Q7,77
97.03
96.63
95,07
92,91
90.35
85,17
B1a65
75,61
L4473
62435
54,42
46515
4Qe42
31.92
24497
18,6¢
13.70
9.85
&.88
3.85
296
1.62
1,08
D76
0.20
C.07

<

CENTIMETERS INCHES
93,01 MEAN VALUE 20.87
0.07 SE{MEAR) Gel4
2457 SD LEVIATION 1.0
DW.05  SE{SD DEV) Getsr
ARAY
COEF, UF VARIATION =  4,.8Y
SYIUMETRY~==ETA 1 = 04,21
KURIGS[S=~-veTs I = 3,20
RN
NUMBER (F SUBJECTS = 148¢
EE -3
THE  PERCENTILES
CiklIME RS [resas
By, YYTH 2Aeni
Hnala LR T £ssl3
S58e.15% Y4 TTH 2290
57 e840 F5TH Platr
56,431 $OTH 22.17
55,61 35TH 216G
55,.,U9 BOTH 2)e64
54,64 T751H 21451
84,25 70TH 21.3¢&
5389 65TH 21.¢2
53.56 60TH 21.G@
L3.24 55TH 20 .98
$2.93 501 20,84
52462 45TH 20.72
52¢31 40TH ?Uosg
51.99 A5 TH 26 .47
51.65 30TH 20,33
Slecn 25TH 20.19
50,88 20TH 20.03
S50 ¢4 15TH 19484
49, b 10TH 19.861
48.91 ST 19.2%
48432 IRD 19.03
47 440 250 18.86
Li W22 sy 18.59

e e i
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17. POPLITEAL HSIGHT (Sitting)

Subject sits ereci, feet on the adjustable platform,
knees flexed 2¢ degrees, and thighs parallel. With an

anthropometer, measure the vertical distance from the
surface of the platform to the lateral underside of the

thigh at the point where the tendon on the m. biceps
femoris joins the lower leg.
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RANGES*

5325~
572.75~
5‘)025‘
5} 075"
51e25~
50,75~
5(’-25‘
‘09.75"
46,25~
‘09075“
48425~
“7.75"
47425~
4675~
46025“
"5.?5"’
45:25*
‘0‘.0075"
44425~
L3 75~
‘5)3025"‘
4?.75"
4?-25'
41 .75‘
41 025‘
“0.75"
‘00025‘
39.?5“
39.25~
3R, 75~
3R, 26~
37075*
37025"'
36,75~
3(\025"‘
TRLT5~

325~

“IN CENTIMETERS

53,75
53.25
52475
52.25
51.75
51.25
50,75
50.25
49.75
49.25
48475
48,25
47.75
177.25
46.75
46525
45,75
45,25
“4eT5
44,25
43,75
43,25
‘02.75
42425
41.75
41,25
40,75
40,25
36,75
39,25
38.75
38,25
37.75
17.25
36,75
36.25
35.75
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ii9

bt s
s
(S ]

177
130
S5
Q3
at
54
44
4%
17
23

(PSRRI s o]

CUMF

1482
1481
1481
1481
1481
1481
1481
1480
1480
1475
1472
1462
1451
1435
1424
1397
1346
1300
1243
1166
1091
o7/
857
1472
615
485
3189
266
205
151
107
62
45
2.
14
10

3

FPCT

0.07
0.00
.00
£.90
0.00
0.00
0.07
0.00
0.34
0.20
0.67
0.74
1.08
0.74
1.82
3.44
3.10
3.85
520
5.06
8.032
T.76
1478
8.57
G-T7
6a.48
6.28
614
3.64
2.97
3.06
l.15
1.55
0c5¢
G277
0e67
.20

CuMpCT

100,00
99.93
99.93
99,93
29,93
99.93
99.93
99.86
99.84
99.53
39,33
98.65
37,91
96.83
96.09
94,26
90,82
87,72
83.87
78,68
T2.62
65459
57.83
50,07
41.5
¢T3
26.25
19.97
13,83
10.19
7,22
4.18
3.0"
l.48
0e94%
0467
0.20

79

CENTIMETERS

42,34 MEAN VilLUE
0,06 SE(MEAN)
2,47 SO DEVIATIUN
0.05 SE(SD DEV)

% %Rk
COtF. UF VARIATIUN
SYMMETRY-=--VETA |
KURTOUS IS~~-=~VETA 1]

2T

NUMBER (F SUBJECTS

ERTE 3

oy

THE PERCEMTILES

CENTIMETERS
4’8057 99TH
47,75 YURTH
47.26 97ThH
46,56 951
45,55 90Th
44,89 B5Th
44 3w 80TH
43,95 75Th
43,56 70TH
43,21 65TH
42,89 60TH

42.57 55T#
42.26 507H

41,95 45TH
41 .6¢ 4OTH
41.34 3HTH
4} .01 3GTH
40465 25TH
0,26 207TH
39,80 15Tk
3a,23 10TH
3.3 5TH
37.82 IR
37 .41 2ND
36476 157

INCHES

16467
0.0%
Qe v
02

5.8‘1!
0O.18
3.18

1482

INCHES

19.1¢
18‘80
18.6¢
1R.33
17.93
17.67
17447
17.30
17415
17401
16.88
16670
lb.bq
1£.52
16eb:
16,27
16.14
16.00
15.85
15467
15444
15.11
14.“9
14473
le a7




18, SHOULDER-ELBOW LENGTH

Subject sits eract, upper arms hanging relaxed, forearms
and hands extended forward horizontally. With a beanm
caliper, measure the vertical distance of the long axis
of the upper arm rrom the right acromion landmark to tbe
inferior tip of the olecranon process of the right =lobow.
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RANGES*

4278
42,45
42.15
41.85
’l] 055
41425
4095
40,65
40,35
40,05
39,75
39,45
39.15
38.85
38455
38.25
37.95
37,65
37.55
37.05
3675
36.45
36.15
35,85
35.55
354,25
3“’95
34.65
34,35
364,05
33,75
339"5
33.15
32.85
372 .55
32.25
31.95

“2.45“
#2.15-
41 .85~
Ly .55~
41025-
40-S5~
40,65
“0.35‘
40,05~
39075“
39,45~
39015'
38.85‘
38055‘
38-25-
37495~
37 065"
37035“
37;“5"
36,75~
36.‘95‘
36015“
35 085'
35,55~
35.25’
3".95“
34 +65-
34.35-
34,05~
33.75~-
33.45-
33.15~
32.85-
32.55-
22,25~
31 .95—
314,65~

“IN CENTIMETERS
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70
103
103
1027

QhH

94

79

11

85

53

43

50

22

27

15

10

3

9
3
2

CUMF

1482
1481
1475
1475
1472
1468
1464
1456
1451
1434
1416
1391
1355
1316
1258
1197
1129
1938
968
R65
167
660
566
412
393
322
237
184
141
91
69
42
27

14

FPCT CUMPCT

0.07
O‘AC
0.00
0.20
0.27
0.47
De34
0.34
1.15%
1.21
1.69
2443
2463
3.91
4,12
4eHg
6.14
4.72
6.55
6£.95
6.88
bl
6634
5.33
4,773
5.74
3.58
2.90
3437
lets
1.82
1.0t
067
0.20
0.20
013

100.00
39.93
$92.53
99,53
99.33
95,06
g8, 58
98 .25
97.91
S6.76
G5.455
93.86
91.43
88.80
84 .83
BG.77
T765.1R
74,04
65.32
58.37
51a.42
44,83
38.19
31.8%
28452
21473
15.9Q
1242

a,+-1
.16
be.66
2.83
1.82
1.1%
D.94
.34
.13

CENTIMETE. S

36.71 MEAN VALUE
0.05 SE (MEAN)
1.78 SO DEVIATIUN
003 SELZD DEV)

xR K

CUEF. UF VARIATIUN
SYMMETRY~—=VETA |
KURTOSS—=-vETA |1

ERA

NUMBER OF SUBJFCTS

%
Tht PERCENTILE
CENTIMETERS
41,13 QUTw
40,02 9 TH
40412 47Tk
3y ,=- 95 T4
Ir ok ST
3B.32 B TH
36a-7 S0Th
37.87 75TH
?7 «H0 TUTH
37.356 65TH
37 .13 60Tw
36,90 55TH
246 .68 50T
3c.4n &aTi-
3ol LT
38401 357~
S.76 307~
25,50 287~
35,20 20T~
34,85 156T=
3‘*.43 iOTH
33.81 5Tw
33.4% 3R
33,132 2Nl
32,71 157

honou

S

INCHES

l14.45
0007
0.7
d.()l

“4.B%
0.14
.02

1442

INCHES

16419
15.5°
1548,
15.6¢
1"'5“
15,17
15.03
164,61
1&ant,
14,71
14,62
14.53
14,44
Le.35
14.27
14.18
14.38
13.97
13096
13.72
13,5
13.31
1i.1~
13.0¢
12.8R




19, LLBOW-FINGERTIP LENGTH

Subject sits erect, upper arms hanging relaxed, fore-
arms and hands extended forward horizontally. With a
beam caliper, measure the horizontal di.:tance along the
long axis of the forearm and hand from the posterior tip
of the olecranon process to dactylion.
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L74)
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e N
141
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“5'20"‘
45.80-
Us.40~
47.60-
QQZU'L
46.80
51.20
7] 1080“

42.20
®2.80
4340~
4800
14.80
49.40-
50.00~
$0.80
52.40~
53.00
$8.60
S54.20
54.80
$5.40
56.00
56.60




RANGE S* F CUMF  FPCT CUMPCT
56445~ 56475 1 1482 0.07 100.00 CENTIMETERS INCHE S
56415~ 56,45 0 1481 0.00 99,93
55485~ 56,15 0 1481 0.00 99,93 48414 MEAN YVALUE 18.9%
55455~ 55,45 2 1481 0.13 99,93 V.05 SE(NLAN) Q.02
55425~ 55,55 O 1479 0.00 99,80 2.10 S DEVIATION Oebis
54,95~ 55,25 0 1479 0.00 99,80 Ue04 SE(SD DEV) 0402
54.65- 54,95 2 1479 0,13 956,80
. 54435~ 54,65 2 1477 0.13 99.36 % X3
564,05~ 54,35 2 1475 0,13 99,53
53,75~ 54,05 4 1473 0,27 99,39 CULFs UF VARIATION = 4,44
53445~ 53,75 3 1469 0,20 99,12 SYMMETKY-=~VETA | = 0,16
53,15~ 53,45 3 1466 0,20 98,92 KURTOS 1S==~VETA I = 3,27
5?.85- 53015 7 1’463 0.47 98.72
52.55- 52.85 7 1456 0.47 98,25 X &
51.9%~ 52,25 13 1440 0.88 97.17 NUMBER OF SUBJFCTS = 1682
L1435~ 651,65 16 1410 1.08 95,14 Kok
51405~ 51,35 20 1394 1,35 94,06
50.75- 51.0% 32 1374 2.14 52,71 THF  PERCENTILES
50,45~ 50475 46 1342 3,10 90,35
50,15- 5C.45 56 1296 3.78 B87.45 CENTIMI TFRS JHCHES
40,55~ 49,85 42 1172 2.90 79.08 53.54 99TH 21408
49,25- 49,55 82 1129 5453 76,18 52.70 YRTH 2075
4R ,95- 49,25 98 1047 6461 70,65 52.22 97TH 20456
48.65- 48,95 58 Y49 3,91 64,04 51.62 95TH 20.32
48.35~ 48,65 72 891 4.93 60.12 50,77 90TH 19.99
48.05- 48.35 92 818 6.21 55,20 504,24 B5TH 19,7«
47.75- 48,05 91 726 6.14 48,99 49,83 80TH 19,62
LT7.45- 47,75 85 635 5,74 42.85 49,49 75TH 19.48
47,15+ 47,45 T2 550 4.86 37.11 49,19 TOTH 19,36
46.85~ 47,15 69 478 4466 32,25 48,91 65T H 19.25%
46455- 46.85 82 409 5453 27.40 43464 60TH 19.15%5
46425- 46455 54 327 3.64 22,06 48,39 55TH 19.05
45495~ 464,25 65 273 4,39 18,42 48,13 50TH 18.9%
45,35- 45,65 33 169 2423 11l.40 47461 40TH 18,74
45,05~ 45.35 30 136 2.02 9.18 Y1434 35TH 18.64
44,75~ 45,05 22 106 1.48 7425 “7,05 30TH 18,52
44,45~ 44,75 232 84 1.96 5eb7 45,73 25TH 18.4Nn
44,15~ 446,45 14 55 0.4 3.71 Le .38 207Th 18.26
43.85~ 44,15 12 41 0.81 2477 45,96 15TH 18.1¢
43.,55- 43,85 G 19 0.61 1-.9¢ 15 k4 10Th 17.69
. 43.25- 43,55 8 20 G.54 o35 44,67 5Th i7.5%
42.95- 42,25 4 12 0.27 0.81 44,20 2D 174410
42.65- 42,95 4 8 0.27 0.54 «3.86 ZND 17.27
62435~ 42,65 3 4 020 0a.27 43.37 151 17.064
‘ 42.05- 42,35 1 1 0407 0.07
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20. BUTTOCK-POPLITEAL LENGTH

Subjact sits erect on a table, on the surface of which
is affixed a measuring scale. His feet are on the ad-
justable platform, knees fiexed 90 degrees, thighs
parallel, and the posterior surface of the right lower
leg touching the front edge of the table. With a block
held against the most posterior aspect of the right
buttock, measure on the table scale the horizontal dis-
tance from that ooint to the back of the right lower

leg.
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RANGE S
58,75- 59,25
5“.25“' 58.'-5
57.75= 58425
5?025" 57075
56475~ 57,25
3 56.25= 56475
3 55.75- 56425
e 55425- 55,75
: 54,75~ 55,25
43 54,25~ 54,75
= 53.25- 53.75
‘)2.75‘ 53.25
57425~ 52475
S1e75~ %2425
51.25= %1.75
50.75~- 51.2%
‘ H0425- 50,75
48,75~ 50,25
49,25~ 43,75
48.75- 49,25
48.25~ 48B4 5
47,75~ 48,25
47259« 47475
46,75~ 47,25
46425 46475
45475~ 46425
454,25- 45,75
) 44,75- ¢5425
44,25- 44,75
103.75" ‘0‘0»25
43025- ‘03.75
42475~ 43425
452425= 42,75
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101
96
11z
90
107
112

CLIMF

14842
1481
1481
1481
1479
1478
1476
147
1469
1464
1447
1428
1403
1364
1311
1739
1168
1083
98,
RA6
T4
Y1
5T7
465
375
237
211
160
106
b4
15
16
16

’

FPCT

0.07
0.00
0.00
0.13
0.07
1
0.27
0.20
0436
1.15
1.28
1.69
2463
3.58
4R
o719
SeTt
bHR2
6,48
Te56
6.07
T.22
Te¢56

07
5 o9&
5413
3,44
3,64
2483
1.96
1.28
(} 440
e 54
Jel3d

CUMPCT

100,00
89,93
99,93
96,93
39 4 &N
99,73
96 .60
99,33
99,12
38,79
97.64
96.36
94 467
92..04
88 46
R3,60
74,81
73103
6626
59.78
52 .23
4H.15
38 0'13
“leluB
25 e3U
19.37
14424
10480

7ei®
4437
2436
1.08
0447
0,13
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49,09 MEAN VALUE
0,07 SE(MEAN)
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THE PEKCENTILES

CENTIMETERS

55 4,015 YQTH
ha o4 UERES
535,99 CN AR
bre4l 95TH
52450 YOTH
51.86 85Th
81,35 801 H
.90 75TH
50.50 06K
50.12 65TH
49,76 A0TH
49,41 251TH
49,07 50TH
4872 45TH
G 37 407 H
48401 3 TH
47 63 A0TH
G723 25TH
Go .7 20TH
46.29 15tk
45,68 10TH
44,86 STH
L4 38 3RD
L4 0k 2400
43 .68 151

INCHE S

19.%4
Qeti*
Patiz
(Jol'/

be <4
Galé
Zel1

148,

THOHE S,

cleb /
2146/
AleZ®
2leU3
2UhT
20,42
20072
2004
19.886
19.73
19.59
19.45
19.32
19.18
1974
1840
18.7%
15459
18.42
ibker?
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17.06
17.43
17.30
17.20
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21, BUTTOCK-KNEE LENGTH

Subject sits erect, feet on the adjustable platform,
knees flexed 30 uegrees, aad :hiashs parallel. With a
beam czliper held pa-allial to the long axis »f the
thigh, measure Lhe n~crizoatal “istance from the most
postericr aspect of the righc buttock to the most an-

terior aspect wi the right Kneecap.
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e 60.19 FEAN VALUE 23,70

£ 0,07  STUMEAN]} ST

£ : Za65 S DEVIATIUN 1.0,

E RANGFS# FCUMF  FPCT CUMFCT VJeliS  SELSD 1.V) Golir

E 6925~ 69,75 1 1482 0,07 100.00 R

* 68475~ 69,25 9 1481 0,00 99,93

£ 68.25~- 68,75 1 1481 0,07 99,93 CUtk . UF VARIATION = 4,4%

: 67e75~ 68425 4 1480 0,27 99.86 SYHMEIRY~~=VETA | = f:14

: 67425~ 67,75 4 1476 0,27 99,60 KUKTOS [S~==VETA 11 = 2,47

; 66,75~ 6?.25 5 {é?? De34 $99,.33

o £6.25~ 66,75 4 1467 0.27 98.59 LI

§ 65075‘ 6b¢25 7 1463 0.“7 98‘72

z h5.25~ 45,75 : 1456 0,81 98.25 NiiMBE R OF SUBJCECIS = 1a82

H 64.75~ 65425 16 1444 1,08 97.44

5 64425+ 64,75 40 1428 2,70 $6.36 i

% 63,75~ 64425 40 1388 2.70 93.56

z t3,25- 63,75 55 1368 3,7} 9C.96 THE “ERCFMTLES

% 62075” 63-25 59 !?93 4‘66 8?525

b 62425~ 6275 69 1224 4,66 Bze%9 CENTIMETI RS T6CHES

% H1e73~ 62425 TR 1185 54,26 77.94

Z 61,25- 61,75 118 1071 T.98 72.67 66,56 9eTH 78,20

3 60475~ 61.25 95 959 5,41 64,71 45415 e N ’a08

§ 60425~ 60,75 Q7 Ré4 655 58430 65475 CTTH 25 46%

-z 59.75- 60,25 106  THT  7.15 81,75 64 .S H 9% TH 25,62

= 59,25 89,75 3116 681 Teld 46460 63457 enT,e 25.03
3 < 58,75~ 59425 92 558 6,21 37.45 62.9i 85TH FhaT-
= H 58425~ 58,75 103 463 6,95 31,24 Gle%n 80TH 24,56
= 3 57475 58425 89 360 6,01 24,29 61 .94 T$TH 26,48
e : 57,25~ 57.7% &2 271 5.53 1R8.29 61,54 07H 4,25
= S 5475~ 57,25  p% 189 4.25 12.7% &1,17 HETE 6408
e : 36,25~ 5675 42 128 2.83 8.0 60482 607w 23445
= 5 5575~ 56.25 28 84 1.89 5,87 60,5 55TH FETLD
= 3 55425~ 55,75 17 bk 1ei3  3.76 6G.15 501w 25,6k
3 : 54,75~ 55.25 iz 39 0.8l 2.63 59452 45Tk 23.355
== : 56,25~ 56,78 12 2% .81 1.82 £G.49 LO7TH 73447
E§ H 53.75” 5“)25 8] 15 0.54 1(01 5?0{4 SS‘H 23¢?5
= { 5325~ 52.76 5 7 036 0.47 58, In L TH- o 23,.1e
S T 52,75+ 523,25 2 2 0.13 5.1} 58.39 25TH 72499

i 5755 ZnTH 27:62

; SIQQS IS?H 22.62

H 56,82 1oiH 22.37

: 55,91 LTH 2281

N 59,44 38D 21.79

: - 54,93 2R 21,62

Z - 54,30 187 21.38
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22. BUTTCCR~HEEI- LENGTH

Subject 3its erent on the edge of a chair, his right
lag iz extended forward wilh knee straightened. With
the Las3 of the modified anthropometer firmly in con-
tact with the plantar surface cf the fooi, measure from

the heel, along the long axis o. the leg to the posterior
waist landmark,

126,754

12875
12%5
1&5.75
2n
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172.25-123,25 i 1453 0,67 SH.04
121425172425 Wi 1443 0,67 97.37

NURBER 1F SURJECTS = 14ky
120,25-121e25 25 1433 1.69 96469

% %% CENTIMETERS INCHES
V:E’, f-';:?j % . P I

3 ';3, 112417 MEAN VALUE 64,16
> 7 Gel3 3K (MEAND f1ei)h
éf gi 4499 SD DEVIATIUN 1oyt
- Z RANGES= F o CUME  FPCT CUMPET 0.09 SEISL BFY) Uath
é‘ ¢ 129,25-130425 1 1482 0,07 1%0.00 -

E; = 125025"1?9o25 Y] 1441} 0,04 99,03

é 127.25-128.25 ? 1481 0.13 99,93 Chbb, OF ARTATIUN = &ohie
4 : 126.25-127.25 i 1472 0.07 99,80 SYMBEITRY=«-VEIA | = G,0
é, 125.25-126,25 4 1478 0427 99.73 KURTOS[S~==%ETA 11 = ¢.99
v 124.25-125,25 B 1474 .54 98,48

é ) 123.25-126425 13 1456 C.an  08.92 e s

Eg

119.25~126.25 38 1408 2.9 95.01

R NS APAANCR R BN RS N
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4 118,25-119.25 48 1270 3,264 92.44

: 117625-1:8425 58 1322 3,41 §89.20 THE  PERCENTILES

'i 1lht7q’117.25 7 1264 4,79 85,29

115.25-11642%9 101 1193 3,82 RD.50 CENTIMETERS Theriks

: 114-25-11%,25 133 1092 8,97 73.6H
% 113.25-114,25 116 359 7,83 64,71 124,56 G9TH 4G 50
£ 112.25-113.25 97 843 6,55 %4.88 12279 94 TH 4R, %4
5 111,25~112,25 103 746 6,95 50,34 121.7% “TTH 67093
s 110,25-111,25% 101 643 6.R2 43,39 12e.67 95TH 47441
£ 109425~110425% 175 542 8,43 36.57 l1e.u1 YOIH Lbo bk
z 108425109425 95 417 64,41 28.i4 1172 HSTH 46,17
z 107.25-108425 71 322 4,79 21.73 116,32 $OTH 5,80
2 106.25-~107.25 69 251 4,60 16.94 115.50 75TH 45,47
# 135,28-106425 80 182 4,05 12.7a 114,77 70TH “5,1%
E 104,25~107,.25 &5 127 304 8.23 114,09 GHTH 44 .9z
z 102.25-104.25 22 77 1.48  5.20 £13,04 607" 44,56
z 102.25-103,25 22 55 lea8 3,71 1i2.81 55TH 44 ,4)
c 1C1.25~102.25 17 33 1.15 2,23 112.18 50TH 444,16
H 100,23-101.,25 16 16 0.67 1,08 111.5¢ 45 TH 43,91
< 3%.,25~110,25 t 6 057  0eb0 11u,90 Z0TH 43,66
£ 58,25~ 99.2% 1 5 (.07 C.34 110,23 35TH Chat
z 57,25~ 98,25 2 4 0,20 0,27 139,52 3eTH 43412
Z 96,25~ 97,2% ¢ 1 0.00 G.07 106,75 25TH 42.82
z 95,25~ G&.2% 1 1 Ce1? 0007 1G4 433 26TH 42,48
£ 16690 157TH “2.08
3 105,66 10ThH 51,60
H 103.90 5T 6G .S
£ 10Z .84 3K 40,29
L. 102,12 2ND 2" 421
¥ inl.12 187 39.81
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23. FUNCTIONAL REACH

Subject suands erect in a corner looking straight ahead,
both shoulders against the back wall, his right arm hori-
zontal and held against the scale mounted on the side
wall. The tip of hic index finger touches the pad of

his extended thumb. With a block touching the tip of

the thumb, mneasure on the wall scale the hor:zontal dis-
tarz2 from vhe back wall to the tip of the thumb.
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88.75
70.15
7275
.75
78.75
78.75
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$82.75
s LW L RE

S0

-

-
-
-
.
z
.




R B Tl e

e

o
:

o, N

1

N e e ORI TR

#
£
H
S

P VO TIRL PR UE R R R g T

b, XSG, TR, W EENTT IS ENRORSEIAET o5, INOLTs, VRS (3

i,

AYSEIGE PRI TR

Err TS At

RANGE 8%

Qe 2H- 95425
93,75~ 94,.2%
():,025- q?ol."-“
1425 97 edH
G625~ 91425
“qoa‘-"" Q('n;).f"
BRL7 %= 19,25
R7e75~ 8BR42%
Rf‘.!‘)" R7-£5
R a7268- Rborh
Hee?2h= Hh,ib
Bl,25« Hb /b
42675 = BRI 25
R1,25~ R/ .2%
Iu"025“ Rla2%
7925~ BULZH
7?::;5‘ 79.85
77-/_‘5" 78.25
Tha2b= 17425
Th.25- 76425
Ta25- V5225
T3e0.0 7425
T2e25- T73.2%
T1a25- 1245
..'0025" 71.2‘-5
£Q, 25~ T6G.25
CHI5- £G,25
61425« HRL2G
6,25~ 61425
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0«07
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1,44
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YY1
1425
1042
1428
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Be77
Be.b4
T ¢ 49
5e3%
be &0
2 .43
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0.07
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99,93
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96.96
95,55
Q944,26
91,97
85,73
83.74
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HH .98
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H6.7H
Ha o U8
B3.67
BZo!5
4leG7
Bla.24
Ri) o 68
&Ul.ll
T19.5H
79.00
7855
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7he10
T4a29
13.07%
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24. VERTICAL ARM REACH (Sittinro)

Subject sits erasct, his right side againsc a wall, his
right arm extendacd upward with the palm of his hand flat

PR—G P o e

- against the wail and finger extended. With the specvial

3 measuring device, measure on the wall scale the vertical
E distance from the sitting surface to the tip of the middle
% E finger of the right hand,
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110-

90

70—

50~

30~

10+

120.75
126.75
128.7%
130.75
132.75
134.75
1368.75
134.75
180.75
142.75
175
148,75
148,75
180,75
152,75
184.75
156.75
158,75
180,75
162.75
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16?.?5-16'%.25
161-25“]62025
160,25-161.25
150,25-160.25
15R425-15G,25%
\5‘7.25"‘\58025
156,25-157425
155425-156.25
" 1"‘0.?5"155-25
1‘:‘30‘)‘-”’151’025
1582,25-133.2¢€
lﬁluZS'}SZcZS
150,25~151425
lﬁu.?Svlﬁﬂ.ZS
148,25=14942%
167.25-548425
14662514745
145 ,25=104A.25
144 ,25~145%.2"
142,25~-144425
14?025‘}“?025
141 .2%=167425
140,2%=141%,25
130.25-140 025
138,245-139,.,25
137025"13802R
135125“137.25
135,25-136.25
124,25~135.25
133425-134.2%
132.25-133.25
13107.5“1-%2025
120‘25“131025
120,25-130.25
12R,25~129.25
127.25=17825
126,25=1272%
125425-124425
124435-125.29
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0‘13
0.00
fl.07
0.07
0e3e
O'??
0.61
l1.15
1.08
1.55
2009
Z2.0%
2.63
3‘91
3,91
4405
T622
T+56
6.21
500
Te76
bebE
bell
4,568
567
4aid
3.04
3.17
2.09
!'bq
1435
0.:38
NaTs
0;“7
0,20
n,i3
40N
0.07
0,07

CUMPCTY

100.00
99,86
99 b6
99,80
99,72
69,39
99,12
98452
97 (37
96.° G
94 , T4
7254
90 .55
87,92
84 .01
80.09
7605
68483
61027
554064
49,286
"1.5”
34,82
2Beb8
24,02
18,345
13.90
10.86
T .69
560
3.91
2456
169
D94
Q67
0.27
C.13
D13
0.07
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145,68 HMEAN VALUR 5604"
Del5 SE(MFAN} O,
soBI S DRVIATIUN 7ol
Dell SESL DEV) oi1h

T %X
Cirt o Uk VARIATION = 6.0%
SYrMETRY~=~VETA I = Ol
KURTUS [S~~=YETA I = 7,95

wa %N
MUMBER UF SURJECIS = 4Bz
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CENY [ME. ERS TR

157.29 QaTH kY7
159 .69 GR Ti4 61 .79
154,66 9TTH KU, kG
15%.2% 95 TH &0 .33
151.07 90T H S54aa?
149,59 B5TH SH K9
148,42 8OTH baaltd
147,42 T5TH SHB.CH
1466652 TGTH 57.68
145,69 657TH 5T7.36
144,91 60TH 57.0%
194 .16 5 Th 56476
193442 »0TH S56.46
142,04 45 TH 5¢ .17
141 .93 49TH 55.68
161,17 35TH 54%,55
140,36 307TH 554,26
139450 2% TH 54,94
138.53 20TH 54,54
137462 15TH 54,10
136,03 10TH 53.56
133,99 S TH 52.75
132,467 IR0 52.23
131.70 e ND 31«85
13018 17T “ie25




e R I R e

E T ? o _
x :
§ 25, SHOULDER BREADTH
Subject s:is erect looking straight ahead, upper arms
hanging relaxed. forearms and hands extended forward

horizontally. With a beam caliper, measure the hori-

= zontal distance across the body at the level of the

B deltoid landmark.

110+

$0.00
&1.00
5299
53.00
$4.00
$5.00
$8.80
$7.00
58.00
58.00~—
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. 47,40 MEAN VALUE  18.66
PANGES* F CUMF FPCY CUMPCT 007  SE{MEAN} 0.0%
Zo‘)(i s UFV‘[\TI“N ]o‘)‘
hWig26= BB T 1 1482 0,07 100,00 V.05 SE(SD DEV? Oetiv
blaT5= HH.25 0 1481 0,00 95,93
57,25= 5747% 0 1681 0,00 99,93 T
B6.T5= 57425 0 labil 0,00 99.53
ha 25~ BhlT5 0 1481 0,00 99,63 COEF. UF VARIATIUN = 5,6%
: b5e75- Y4425 0 1481 0.00 99.93 SYMMETHY-==VETA | = 0.1¢
55,25- 55,75 1 1481 0,07 69,93 KUKTUSIS===VETA 11 = 2.94
54,75~ 55425 0 1480 0.00 99.86
. Ko oh= B4, Th 4 1480 0,27 99.606 * g%
“R,Th= §4.25 S 16476 0434 99,60
£ L,725- 53,75 8 1471 D.54 99,26 NUMBER OF SUBJF(LTS = laky
£ 62.73= 53425 11 1463 0,74 98,72
H 52425 52475 8 1652 0.56 97,98 LT
& Cle75= 52425 18 1443 1,21 97,44
£ £1e25= SleTh 43 13426 2090 96422 THE PERCENTILES
£ 50,75- 51425 46 1283 2,10 93,32
5 50625- 50.7% &1 1337 4,12 90,22 CENTIMETEKRS INCHES
£ 49,75 B0425 77 1276 4486 36,410
£ 40,25= 49,7 76 1204 5,13 8l.24 b3.467 99 TH 21405
E 48,7h= 49,25 87 1128 5,87 T6.11 52470 98TH 20475
£ 4R,25~ 48,T% 106 1041 T.15 70.24 52473 97Th 2056
z 47.75~= 4R,25 102 935 6.88 63,09 51.61 951 h 20432
£ 7425~ 47,75 108 R3¥ 7,35 56421 H0.6T YO TH 19.95
§ GheTH~ 47425 118 726 Te4b 48,85 50405 B5T 1¢.70
: 46425= 46,75 114 606 T.69 4".8% AN BOTH 19451
§ 45,75- 46425 105 492  7.09 33,20 4,12 75TH 19434
I3 45,25~ 45,75  E5 3BT 5,74 26411 48,74 70TH 19.19
3 ‘0"-75"’ 1?5025 73 30? lw.Q% 20.38 48038 6bTH 190(-".’1
: 44,25= 46,T% 62 225 4,18 15,45 48,04 60TH 168.9}
X 43,75 44,25 52 167 3.51 11.27 47,71 55T H 18,7k
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26. CHEST BREADTH

Subject stands erect looking straignt zhead with his arms
slightly abducted. With a beam caliper, measure the hori-

zontal distance across the trunk at the level of the nip-
ples.
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27, FOREARM-FOREARM BREADTH

Subject sits erect looking siraigh® ahead, upper arms
relaxed with elbows just touching his sides, rorearms
and hwnds extended forward horizontaily. With a beam
calip:r, measure the Lcrizontal distance across the

trunk including the elbows at the level of the forearm
mugculature.
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HIP BREADTH (Standing}

Subject stands erect, heels together and weight distrib-
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29. HIP BREADTH (Sitting)

Subjert sits erect, upper axms relaxed, forearms and
bands extended forward horizontally, thighs completely
supported by the sitting surface, and the long axis of
the thighs parallel. Witk the Leam caliper, measure
the maximrm horizontal distance across the thighs.
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30. ZLBCW BREADTH Bonej

&

¥
h

Sunject gits, right upper arm ralsed and elbow flexed.
With a slidirg caliper and using firm presswie, measure
the maximum distance between the epicendylss of the
humerus.

IR

Y

LAY SNBSS G YAt o MR, RS
”

b
F
z
:
H

N RN R b 4 gy, 0
[

m‘g
oy
s
P
7"./

R T e b L AU T SR T T




-t
BN

SR PRI

hly

y

v

AR S AT R R TR N R A N R W b R PR O T S A R R B

.
o

AL

&

L8

R

SR BRI

»

BRI e Sl o i, I
R e S o B S 3 vir i S Tan s FENT T s

o i T

RANGES*®

£, -
80 -
2, e

-

.
!

>
¢

.
}

LI

<
W LD NN L PN O v~
N mm\x.mmm\!ﬂum\;\mu‘ [ s

.
$

-

L)
»
.

[

¢

»

Al LI » PN LN SRR SN ST IR Y JRSN R R4

P e
.«
r -~
AR R
[ ]

heHE~
':':."»5*
5335“
5.2‘3"
6.15"
& ,058-
SLe95~

tre pod pat et pas

DIAT 3 D WM G =) oa

139

ad
("]

NN D DTN WG e e I

CUMF

1487
i481
1470
1475
1463
1645
140%
i3sL
1309
12%1
1072
Y28
7i8
G577
394
250

164

101

]

L.
-3

S N

-
Lot I s AR S |
[T Ll t I )

"o

-

el % o BRI VURN SR QY

L

(W]
.

o

Kr
~7
[ 3

)
b

-
3

LT I ORI {,‘
h et BN TR S R V¢ A R AN« S U - o]
L[] v e ¥ R
M)

o« ¥ 4 v s %

;
S B U I (s B i o S WEE RV VR TN

(o =3 0 LN o wd e

vy -
e
~

<

ot

CENTIMETERS

T+16 MEAN VALUE
0.01 SE{MFAN)
0.34 SD REVIATION
0.0 Se(3D DEV)

L3333

ClikfF. UF VaR]laTION =
SYRMLTRY~=-"214 [ =
KUBTORIS—==~%ETA I =
T3 ¥
NUGMBEE (IF SUBJHCTS =

rEF D

~y
X
™
©
m

ROELVILES

CERTINETENS
B30 ©waTH
Ta¥9 “8Th
fales G7Th
?t?l’ '}E‘vl-“'
i a60 YoIH
7,51 S X 1S
i atrte LR
Tads 13T
i .53 TOTH
Taldm an TR
P24 AGTH
T.25 5T
Taib SDTH
Tslz ETH
?:07 ;)O?H
7.3 32 m
2] ENARES
& .3 25TH
bcﬁ% 2i\?H
L g 19Ty
BeTh i161n
Hs61 h RN
£.33 EUE
6% 2l
] 137

IMOHES

28
0est)
Jel

{oelde;

489
C.03

3620

1487

.

XY IR US I XS B VERNY)
* & < 9
NGO I3 O e e

.
o7
L

N
&

PO RV (NI g
»

. -
.
X000

L CI PURY ST N IR I VU (A IRV IS S A ]

T NN
P & 2 M v v 2
DU ST

* "
el el wdomd N
G oLl AR ey W

I S L R Y A S R\ L WAL I, R
«

.

et
s
i':."‘;
‘.;u':
0 30

v A

Wi

i

P

7

A




N o T -
TR B L DA S e e ot s e i

SR e~ e o n v

,
i

g

s

{7

it

31. KNEE BREADTH (Eone)

S Subject sits, knees flexed, and feet supported. With
g a gpreading caliper and using firm pressure, measure
£ the maximum distance Letween the epicondyles cf the

= £ right femur.
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32. CHEST DEPTH

Subject stands erect luoking straight anead, heels to-
gether, and weight distributed equally on both feet.
With » beam caliper, measure the horizontal depth of
the ¢runk at the leval ¢f the nipples, The reading is
made at the point of maximum quiet inspiration.
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33. NECK CIRCUMFERENCE

Subject sits erect, nead in the Frankfort piane. With
a tape, measure the maximum circumferznce of the neck
at a point just inferior to the bulge of the thyroid
cartilage. The tape is held in a plane which is per-

pendicular to the long axie of the neck.

g

)



R R s e

N N A N A TR I AN I N T AR TR AR I i TR e

A A A AR N S5 St R SRR A Y AT ¢ A 1 AR W S SIS TS
&5 3
= 5 N
%* ;f RANGES% F CUMF FPCT CUMPCT CENTIMETERS INCHES B
SR8 .
< = 44,75~ 45,05 1 1482 0.07 100.00 37,76 MEAN VALUE  14.87 g
.~ 44,45~ 44,75 0 1481 0.00 99,93 0,405  SE(MEAN) 0.0%
- S G415~ 44,45 0 1481 0,00 99,93 2,00 SD DEVIATION  Gof
g 5:;: 43 ,85= 44,15 i 1441 .07 89,93 U, 04 SE{SD ity Jefes
% Efi: 43 R ’13.55 7 1480 (:o} 9 .86
E; = 44,25~ 4%,5% 2 14YE 0420 99,73 rbun
= = 47,9h= 43,05 woo1aTh (.27 99433
s T 47,65~ 4. .85 6 1471 .40 99,24 (OLFe OF YARTATION = 5.3%
§§ Es 47 43h 47.65 4 146 0,27 YB.BH SYrME TRY=w--VETA [ = 0,15
E§: ;t 47 ,0b= 42,35 B 1461 04¢hd 98,5 KURTUS [ S==~VETE 1] = 3.0%
= & 4775~ 42405 15 1453 1,01 98,06
- . 4} ,45- &1.75 17 1438 1.15% 97.03 LR RS
g?A E ‘#10‘15‘ “1.‘?5 }.8 l"?i 102} 95038
= = 40 ,85- 41,15 24 1403 1.62 Gb4.67 NURSEY DF SURJIECTS = less
= = GllebT- 40.8> 26 1370 1,62 93.05
E 40,25~ 40,55 3R 13b5 2,56 91.43 PR
= 30,95« 40,25 44 1317 2.97 88.87
= Webh- 39,495 31 1273 2,09 85,90 ThHe  PEXCENTILES
;j;: %QOXS—' "“):t‘-% ‘:’7 1?“‘? “!og" 83081
g 36,05~ 39,35  $6 1185 3,78 79.96 CENT IME THKy BibeS
= IK.75= 39,05 86 1129 5,80 7T6.1R
N IR 45% 44,75 94 1043 6.34  TOIR 4o 73 SR 16, ne
¥ .15~ 3Re4s 92 949 A.21 64,04 “af el GuTH 1645~
L 17,85= AR, 1N R7 857 H.87 57,483 L O QTTH 1A o4z
3 “TenB~ 2T .6 74 770 S.33% 51 .96 LB I Y woa b 16671
z 37.20= %7455 EO HYL B840 66463 XY YTh 1o.n9
£ A8 ,95- 37,:2% &7 611 4,92 al.?3 39 .53 B5TH Lebi
E R EHB- AH LS L0 B4 7,02 36,71 39,61 BOTH 19407
z 34, the 36,05 B2 AL0 H.5h3 29,69 39,06 T5TH 154 3¢
= Ih.UR= 36430 56 ABE  b.45 24416 3u.To 70 Th 194479
£ 3L, Th= 36405 Rl (92 5,47 19,70 3B 48 ASTH Ioels
E: 36, ahe 33,70 13 211 24723 1b,.74 38419 60 Th 1504
s 15,1%- 3h,eh 37 178 2anC 12,0} 37.94 a5 TH 1449«
z Ta,8he 35,10 4 141 2.90 9,51 4T.6Y 50TH 1o ona
: 16,5%~ 364,85  al 9B  2.09 .61 37,45 45Th 16,74
z 24,725~ 4 ,0H 16 67 1.08 4,52 37.20 £0TH }veeh
z 23,95=- 34,25 i¢ 51 NeQ6 % .44 36495 inT i | IR
z 33,65~ 13,95 11 37 3,74 .50 36469 ITH 14,64
£ 33,3%- 33,65 & 76 G.40 1.75 3b.4) 25TH 4.3
= 33,05~ 33,38 7 20 0.47 1o~ 304u9 Z7aThH 14701
s 37 .75= 33.05 . 13 3427 0LHR 35,73 151m Leo(:7
H 37,65~ 32,75 6 9 0,40 ekl 35,27 151 H 13, e
z 18- 32,45 ? 3 0.13 9,20 34,57 5ThH 13,061
5 lehe 32415 L 1 0.07  0.07 36410 Ivis 2,04
£ . 33,74 2ha 13.2¢
§ 33.15 1ol 13405
g 1Y CENTIMETERS
; .
£ 11)
i;
g
2
g
g
=

o




B S B I R T AAEE TR S P NI o T e TR T 2 SR AR R AR T ST

) ———
Aot AN SO S AR e S D RO 715 A § B R D 8 um"mw.?m“N"wr‘W"w"l.‘v"‘J‘b‘ﬁtW’,’-x.xl‘\“kTWMWWWWMWMMWMWWW&%

S R U SN AL P v R

w

E TR NSTER RES ST WSS TR

S Tstmsenanan

R S

TS - S A st T SRS A ERm e eI e T o T e ke S i RAET SR SR TERE SIS

34. SHOULDER CIRCUMFERENCE

Subject stands erect looking straight ahead, arms re-
laxed at sides, heels together, and weight distributed
equally on both feet., With a tape held in a horizontal
plane, meazure the circumfercnce of the body at the level
of the deltoid landmark. The reading is made at the
average point of guiet respiration.
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35, CHEST TIRCUMPERZNCE

Subject stands ersct look.x.ng straicht ahesd, hsels to-
gether and weight distzibuted e..«::f:xl:» on bath fe2t, The
arme are zpducted sufficlently to 2iicWw clearunss of
tape between the arms and trunk and then taigzed. Wi
tape held in 2 horizontal plane, messurse %he cirzums

2 20~
ence nf the chest at the lavel of the nipples. Thz read~
ing is mads at ¢l ¢ avarage point of quiet respiration.
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36. WAIGT CIRCUMFERENCE

Subject stands erect looking astraight ahead, heels to-
gether, and weight distributed equally on both feet. Witn
a tape hcld in a horizontal plare, measure the circumfer-
ance of the trunk at “he level of the waist (omphalion)
landmarks. The reau:s is made at the average point of
guiet respiration. The subject must not pull in hig stom-
ach.
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: 79425~ 80,75 13 380 5.60 25,64 RY .16 s 35410
. T7.75- 79425 68 297 4.59 720,04 84,01 5 i h 34,65
3 T6425= Y775 65 229 4,39 15,45 B6.HH 501k 34421
£ 764,75~ 76425 63 166 .25 11.07 85,75 45TH 33,76
4 T3,25- 74475 42 101 2.83 6,82 f4.61 40TH 33401
: 71.75- 73425 31 59 2.09 3.98 83,43 35Th 37445
: 7025~ 71475 14 2B Ge9¢ 1,89 82,20 30TH 32440
4 6R.T5~ 70.25 6 14 0,40 0.94 80,98 25TH 31.k6
67Q25‘ 68075 [ 8 0.?7 005“ 79.‘Q ZOTH 31.2&
£ 63,75~ 67425 4 4 0.27  0.27 77.83 157w 30.64
: 75.91 10T+ 2¢.-9
£ 73,46 5TH 28,42
E 72.720 3kid 8.5/
E . 71.40 2NL 28.1%
! 70.82 151 27.48
FIN CENTIMFTERS
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27. RIP CIRCUMFERENCE

subject stands srect lvoking stralghé shead, heels to-
gether, and welght dimtributed sgually on bath feet. A
tope is passed arcund the hips withuat constriction, at
the level of the maximum postexioy pratrusion of the
buttecks, with the plane of the girth zt a right angle
to the lcnyg axis of the trunk., MNassurs the maximum cir-
cumfearsnce of the hips at this lewvel.
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7z RANGES® FCUMF FPCT CLHPCT
g% CENTIMETERS INCHES
. 22 125.25=-126,04 1 1482 0.07 100.90
& 126,25-125.25 0 1481 0.00 99.93 97.79 MEAN VALUE 38,50
> 3 123.25~124 .28 0 1481 0,00 99.93 Ual7  SE(HMEAN) Getrf
7 122.25-123.25 0 1481 7.00 99.93 6448 SD DFVIATIUN  2.%Y
h§§ 121425=122.25 0 1481 0.00 99,93 Uel2 SEISL DEV) GeUb
;5 120.25=1721425 0 1481 0.00 99,93
% 119425-120.25 U 1481 0.00 99,93 nRNE
L 118, 25-119.25 2 1%81 0,13 99,93
4 gf 117425~118425 2 1479 0413 99,80 CUEF, UF VARTATION = 6.6%
B 116425-117.25 0 1477 0.00 992.66 SYMMETRY===VETA | = 2,17
& 115.25-116.25 4 1477 0427 99.66 KURTOSIS~=~VETA I] = 2,94
] 113425-314,25 6 1470 0,40 99,19 L
= 112.25-113.25 7 1464 0447 98,79
& 111.25+1:2.25 7 1457 0.47 98.31 NUMBER IJF SUHRJECTS = 1442
E 110.25~111425 7 1450 0447 97.864
% 109,25-110425 17 1643 1,15 97.37 2R
% 10R,25~109.25 19 1426 1428 96,22
2 107425108425 24 1497 1462 94,94 THE  PERCEHNTILES
- 106.25=107425 37 1383 2,50 93,32
= 105.25-106425 46 1346 3,10 90.82 LFNTIMETERS INCHES
¥ 104425-105.25 54 130G 3.64 87,72
£ 103425104425 60 1246 4,05 84,08 113,72 9OTH “a 77
é;‘ 162.25~103.25 61 1196 4el12 80 .03 11i.46 98TH 43,48
7 101,25~102425 TR 1125 5.26 75.91 11¢.12 97TH 43445
g 100425-101425 101 1047 6482 70.65 108,44 95TH 62.6%
£ 89.25~100.25 90 946 6,07 63.83 105,01 90TH 41 .74
z 98425~ 99,25 90 856 5,07 57.76 104,64 E5TH 41412
K 97425~ 98,25 R2 766 5.53 51.49 103.21 BOTH 649,64
z 86.25~ 37425 Y6 684 5.13 46.15 102415 75TH 40.22
£ 95425~ 96425 77 608 5,20 41403 16119 NTH 39424
£ 94025~ 95.25 69 531 4.66 35.83 100.30 65TH 39,649
¥ 93.25~ 74.25 64 462 4,32 31.17 99.45 tOTH 39,15
£ G2425~ 93425 90 398 6.07 26.8% 98,62 55TH 36,43
2 91,25= 92425 65 308 4.39 20.78 97.79 SO0TH 38450
Z §6.25~ 91.25 55 243 3.71 16.40 96.9% 45TH 38,17
3 89,25~ An,25 43 188 2,90 12.69 26409 40TH 37483
7 88,25« 89425 40 145 2,70  9.78 95,20 35TH 37.48
é 87.2?" 88'25 35 105 7.36 7.”9 96.26 BOTH 37'11
< 8b.25%~ 87,25 19 70 1,28 6,72 93,25 25Th 36.71
i 85.25~ B6.25 23 51 1.55 3,44 92.12 207TH 36,27
£ 83,25~ 84,25 ] 15 043¢ 1.0l 89,26 10TH 35.14
% 82.25~ B3.25 5 T 0.34 0,47 87,14 51H 34.31
7 81.25- 82.25 1 2 0.07 0,13 85,56 3R 3304
3 BOe25~ B1.25 i 10.07  D.07 85.23 2ND 32456
i R4o37 18T 33,22
. =IN CENTIMETERS
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38. UPPER THIGH CIRCUMFERENCE

Ay
re N TR AT

Subject stands erect, heeis approximately 10 cm apart,
and veight distributed equally on both feet. With a
cape held in a plane perpendicular to the long axis of
the right thigh, measure the circumference of the thigh
at the levsl of the gluteal furrow. WwWhere the furrow is

deeply indented, the measurement is made just distal to
the furrow.

130+

110~

80—

70+

S0~

30~

£0

2,75
4875
275
75
51.75
5875
$7.75

%975
81.75

83.78
71.78

53.78
85.75
87275
88.7S

%15
7575
.78
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Sitiati oS rAL UG S

RANGE S»

7725~ 76425
76y25” 77¢2ﬁ
75425~ 7625
74125- 7502%
73425~ T4 25
72.25’ ?3;25
Tle25= 72.25
70: 5” 71;25
69025- 70025
63.25' 69025
6?925' 58425
bbb~ 67,25
b5¢25- 66.23
64935- 65325
53,25~ 44,25
62025~ £3.25%
51.25~ 62.25
bﬁ.ZBW 61.2%
59:25“ 63025
5,25~ 59,25
57425~ 5B.E5
56:25- 57.25
35.25‘ 56.25
54.25- 55.25
53.25- 54,2%
52,25~ 52,25
51.25‘ 52.25
50425~ 51.25
49.25“ 50'25
48,25- 49,25
47.25“ 58025
“6.25' 47.25
“5025‘ 46&25
4“.25- 45.2%
43.25- 4“025
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1482
1481}
La8’
148y
1420
1477
1675
1469
1463
145¢E
1459
1620
1348
1342
Y294
1215
1137
1042
Q24
795
&8}
578
492
421
34}
247
187